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After Victory 
Many more Americans 
will be saying 


“Buenos Dias, Vecino” 
and 


“Bom Dia, Meu Vizinho” 
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Yes, we'll be saying, “Good Morning, Neigh- 
bor,” to our Spanish and Portuguese speaking 
friends in South America, a lot more often— 
after Victory. 


Then, improved aircraft and a vastly expand- 
ed network of airlines, will bring the Americas 
so close together that trips may be measured 
in hours—rather than days. 


St. Louis to Sao Paulo, Rochester to Rio, 
Boston to Buenos Aires, Birmingham to Bogota, 
St. Paul to Santiago—such trips will become 


'’- 


almost as commonplace as a St. Louis to New 


Orleans flight today. 


Right now, of course, production for war comes 
first. That’s why, at McDonnell, we’re working 
three shifts a day, making planes, parts, and 
plastics for America’s Armed Forces. 


But we’re making plans even now to supply the 
type of aircraft which will help South Ameri- 
cans to a quicker realization of the rich future 
which is theirs. Yes, after Victory, McDonnell 
too, expects to be saying, “Buenos Dias, Vecino.” 


M°DONNELL Axcraft Gyporaiion 
JMamupaciurens og PLANES: PARTS: PLASTICS «* SAINT LOUIS-MEMPHIS «+ 
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Another Example of Parks Leadership Training — 
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FLIGHT ENGINEER ON CONSTELLATION’S 
RECORD-BREAKING CROSS-COUNTRY FLIGHT 
A PARKS AIR COLLEGE GRADUATE 


s Lockheed’s Constellation made aviation his- 
tory with its record-breaking 6-hour and 58- 
minute cross-country flight, another Parks graduate 
proved the value of the Leadership training avail- 
able to you at Parks Air College. The Flight Engineer 
on that historic flight received his training at Parks 
Air College. 

For the past 17 years, Parks Air College has been 
preparing men like yourself to attain positions of 
Leadership in the Aviation industry as has this 
Flight Engineer. Parks graduates continue to fill 
positions of responsibility in the expanding 
aviation industry. 

Because of the thoroughness of its training 
courses, Parks Air College has long been recog- 
nized by the aviation industry as a leader in the 


aviation field. Original approval of Parks by the 








PARKS AIR COLLEGE 


174 Cahokia Road, East St. Louis, III, 


Copyright—Porks Air College, 1944 





PRBS on occ cccccccccccecccccssceees Age....... 
Address... .. 5 cc cececccecccecececereseseconese 
wep AR AT! Oh iRie cincdenetcccnndgeuesean Zone. ... State. 
~ RSHIP Enrollment limited to Male Students. 
LEADE Summer Term begins July 10, 1944. 


U. S. Department of Commerce dates back to 1929. 

Parks offers you a college education leading to a 
B. S. Degree in each of its three courses — Aviation 
Operations Engineering, Aviation Maintenance 
Engineering, Aeronautical Engineering. Your train- 
ing at Parks will mean to you, as it has to the Con- 
stellation’s Flight Engineer and other Parks grad- 
uates, a future of Leadership in aviation. 

Parks 64-page catalog describes in detail the train- 
ing for aviation leadership available at Parks Air 


College. Send for it today. 


PARKS AIR COLLEGE 
174 Cahokia Road, East St. Louis, IHlinois 


Please send me the Parks 64-page catalog 
giving complete details of the courses 
offered in commercial aviation training. 
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CURTISS-WRIGHT TECHNICAL INSTITUTE... BEFORE THE WAR « DURING THE WAR « AFTER THE WAR 
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CURTISS-WRIGHT TECHNICAL INSTITUTE, es- 
tablished in 1929 and located at Grand Central 
Air Terminal, is one of the oldest, largest, best 
equipped, best known and most distinguished 
A tical Schools in America. A demonstration 
of the remarkable ability of its training organiza- 
tion is provided by the rigorous demands of war. 
While training thousands of men under contract 
to our government for the Army Air Forces, it has 
added great power to the production front at the 
same time by or COMMERCIAL AVIA- 
TION STUDEN to meet the exacting demands 
of the C. A, A. and the Aircraft Industry. 


NO FLYING INVOLVED 











O AERONAUTICAL ENGINEERING COURSE 
COMASTER AVIATION MECHANIC COURSE 
O SPECIALIZED ENGINE COURSE 

O SPECIALIZED AIRPLANE COURSE 

CO POST GRADUATE AERONAUTICAL ENGINEERING COURSE 
O SPECIALIZED AIRCRAFT SHEET METAL COURSE 
() AERONAUTICAL DRAFTING COURSE, HOME STUDY 
CO AIRCRAFT BLUE PRINT READING COURSE, HOME STUDY 
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“hail Blazing in the Skies— 







PIONEERING NEW METHODS 











“| HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRCRAFT INDUSTRY 
1. By constructing subassem- 


blies to manufacturers’ 
specifications. 





2. By designing parts for all 
types of airplanes. 


3. By re-engineering parts for 
quantity production. 


4. By building complete air- 


planes and airships GUST EFFECTS ON AIRSHIPS were extensively studied and 


tested by Goodyear and the Navy long before their importance 











5. By extending Goodyear in building heavier-than-air craft became evident. Special wind 

Research facilities to aid tunnel equipment was initiated to simulate, upon scale-model 

the solution of any design airships, the aerodynamic forces created by gusts of varying in- 
- or engineering problem. tensity. These tests provided the basis for computing stresses 
fe * resulting from gust disturbances on ships in flight. This long 
and tedious research contributed importantly to present-day 

BUY WAR BONDS knowledge of the effects of atmospheric disturbances on aircraft 

— increasingly important today as larger airplanes are being 

*| BUY FOR KEEPS |* built. This is another example of the breadth of Goodyear’s 








background in aircraft development. 
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THE FAR-RANGING MARTIN PBM-3 is another of America’s 
dependable planes built in part by Goodyear Aircraft. Large 


numbers of these long-distance patrol bombers now in service 
are equipped with ailerons, flaps and empennages fabricated by 
Goodyear. In building components for the PBM-3 and other 
famous aircraft Goodyear has the advantage of its long experi- 
ence and extensive research in all branches of aeronautics — a 
background that goes back to the very early days of aeronau- 
tics. This time-proved skill is further attested by Goodyear’s 
standout record in building complete aircraft, including both the 








, superb Corsair fighter and naval patrol airships. 
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WORTHY WEAPON 


America’s fighter pilots using Allison-powered planes 





















are downing the enemy on every battle front. « 
Allison engines by superb performance have 
proved their ability to take punishment, 
their smoothness to lessen pilot fatigue, 
their economy to provide long 
range. x These engines — 
worthy weapons today — 
will contribute to the 


comfort and safety of 


the planes you poe 


8 


will ride in 


tomorrow. 


POWERED BY ALLISON: 
P-38— Lightning 
P-39—Airacobra 
P-4o—Warhawk 

A-36 and P-51A—Mustang 


More than 50,000 Allison engines have been 
built for the above planes of the U. S. Army 
Air Forces. 


LIQUID-COOLED AIRCRAFT ENGINES 
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DIVISION OF || GENERAL 
MOTORS 











BUY WAR BONDS 
DO MORE THAN BEFORE 


























Indianapolis, Indiana 


Every Sunday Afternoon—GENERAL MOTORS SYMPHONY OF THE AIR—NBC Network 
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PROVED! HOW TO MAKE YOUR 
AIRCRAFT TIRES LAST LONGER... 
and save rubber! 





Determines correct operating deflection 
for any aircraft tire... without graphs, 
charts, scales, air pressure gauges ... 
in just 60 seconds! 






3 
x “4 > 4 go> 


{Above} Taking undeflected reading at top of airplane tire 


{Right} Taking deflected reading at bottom of airplane tire 


Rigid tests show here is the first 
scientific way to prevent premature 
tire failures from improper inflation 


An exclusive development by General Tire’s 
aviation engineers . . . the General Deflect-O- 
Gauge has been tested on all types of aircraft 
tires. Every time it has proved that with it of your aircraft tires... and save precious rubber. 
each tire can be inflated to exactly the correct Available . . . without charge or obligation .. . 
pressure for the load .. . and this 


pressure can be determined in 


is an informative instruction 
booklet on the General Deflect- 
O-Gauge. Learn for yourself the 
complete details of how the 
Deflect-O-Gauge solves aircraft 


just 60 seconds! 


Thus, General Tire has initiated 
a new era of accuracy in aircraft 
maintenance . . . gives you a posi-_ - _. ‘ tire pressure problems. Just write, 
tive way to increase the service lif ome," ek “yr? ha epartm 
Tay rvi ection... easily re. ibrations . «+ 

y ce ilfe spirit level on adh pn tn aaa read- D ent 1, 


ings. Assembled in 10 seconds. Packed in 
sturdy, attractive wooden case. 





AVIATION DIVISION + THE GENERAL TIRE & RUBBER COMPANY, AKRON, OHIO 



























AST MONTH we announced a new de- 
partment. 

We named it, with simple dignity, ‘“The 
Little Known Facts About Well Known 
Planes Dept.’’ And we invited contribu- 
tions. We even offered commissions as 
Perch Pilot (bottom rung) for same. We’re 
repeating all this just in case you got in late. 

Meanwhile, until your mail gets here, we 
have to rely on Flutter, the Canary Com- 
mando, for Little Known F.A.W.K.P. To 


WIE s:6:0 








GE A GENUINE, GUARANTEED 
COMMISSIONED PERCH PILOT 


Now they’re using Cubs on carriers! 
They carry mail, messages (from carrier to 
carrier on radio-silenced convoys), and 
even laundry ... ship to shore and vice 
versa! 

The B-26, once called ‘too hot to fly’’ 
(and a lot of other balderdash), has had 
probably the lowest casualty rate in the 
ETO—*, of 1%! 

A B-17 has made recon photos of wartime 
Japan, so maybe it won’t be long now... 


Major Al Wedlam, 
alias “Tattered Wing Tips, “Gulf 


Aviation Products Manager, 
Gulf Bidg., Pittsburgh 30 Pa. 
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LOOSE TALK 1S STILL COSTING 
LIVES. SHUT UP/ 


LET’S GET DOWN TO EARTH... 


Most of you instructors, mechanics, CA- 
People, etc. are doing work that reaily 
matters. 

And practically all of you use cars get- 
ting to and from that work. So why don’t 
you join Gulf’s “Anti-Breakdown”’ Club, 
today? 

The way you do that is to call your Gulf 
dealer and make an appointment to get 
Gulf’s Protective Maintenance Plan... 15 
services in all! This group of services in- 
cludes lubrication, oil change, tire inspec- 
tion (or recapping), air-filter cleaning, 
spark-plug cleaning, radiator flushing. 





\F¢ YOU DRIVE TO WORK 
READ THIS ----- 

The Gulf Protective Maintenance Plan 
was conceived by automotive experts. 
Gulf developed it because car maintenance 
is Our most important civilian job. And 
we're telling you about it because Perch 
readers are doing some of our most im- 
portant war work. 









TECHNICAL DEVELOPMENTS 


Here’s what one company did: 

They figured out a way to bond pure 
aluminum to steel. Then they bonded 
pure aluminum cooling fins (lightweight 
and excellent conductors of heat) and 
steel (for strength) cylinders. And now 
this particular company’s 12-cylinder en- 
gine produces more horsepower per pound 
of weight than any comparable engine. 

Here’s what another company did: 

They figured out a way to break the 
bond between a lubricating oil and those 
parts of it which quickly form carbon and 
sludge. Their method, which they called 
the Alchlor Process, makes it possible to 
get more of these carbon-makers and 
sludge-formers out of a lubricant. And 
now, this company’s oil produces more 
lubrication per pound of oil than inferior 
lubricants. 

This latter company: Gulf. The oil: 
Gulfpride! 

AND \F You WALI _ 
To WORK— - 






SPEND YOUR CARFARE ON 
WAR BONDS! 


Gulf Oil Corporation and Gulf 
Refining Company...makers of 


GULF 
AVIATION 











OIL 1S AMMUNITION—USE IT WISELY 





7. \F_YOUD LIKE TO | 
CARE FOR YOUR CARCASS 
FOR YOUR COUNTRY“: 

















| --- MAKE DARN SURE 
YOUR GASOLINE TANK 
VENT OPENINGS ARE OPEN! 











CHECK FREQUENTLY, 
ESPECIALLY AFTER PAINT 
OR DOPE JOBS. BETTE 





| CHECK EVERY TIME 
i'YOU GAS UP WITH THAT 


AVIATION GASOLINE 
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When we think of the un- 
matched courage of our 
flyers and air-borne troops 
... and the daily risks they 
take in behalf of all the 
people...the obvious moral 


of the story is... 


BUY MORE WAR BONDS 














Another Yank lands safe and sound on good old Mother Earth. 
And another Standard Parachute has done its great job... saving 
a precious flyer on his last chance. A “pal” indeed . . . for because of 
that chute he lives to fight on. 


No other needlework assignment in all the world calls for such 
fine character of workmanship and precision of machines as the 
making of his parachute. It is a wartime necessity we fulfill with 
utmost pride. After Victory these same skills will be applied to 
Stanpar peace goods for better living. 


Abn Ce 
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PC || 2 SAN DIEGO, CALIFORNIA, U.S. A 





STANDARD PARACHUTE CORPORATION 
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A bracelet of cat’s-eye stones col- 
lected from a South Sea lagoon, 
hung around the “dropping” hand 
of a bombardier through twenty 
months of combat flying. 


A tail feather pulled out of a bosun 
bird on Midway Island decorated 
the flight cap of a navigator on 
more than 50 missions in 


the South West Pacific. 
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On every mission a sentimental 
farm boy, now a tail gunner, carried \ 
a small sack of the good earth from 
the farm back home. 


Ethyl antiknock fluid goes along 
with fighting planes powered by U.S. 
made gasoline. It goes into prac- 
tically every gallon of fighting 
grade aviation fuel]—which is one 
reason why our fliers not only have 
the best gasoline but plenty of it. 





ETHYL CORPORATION 
Chrysler Building, New York City 








ETHYL is a 
trade mark name 
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Over 200 Standard Sizes 
Available 


Box sizes range from 17% x 17% up to 23” x 15”. 


Material Thickness from .032” to .064” in 2 SO or 
3 SO Aluminum. 


Covers to fit in 3SY2H Aluminum. 


Fasteners: Boxes can be equipped with conventional 
nut and screw type fasteners. (Other types of fasteners 
on request.) 


Delivery: 30 days or less. 


VTT KY" 
g 
NARDON. 


INC. 


For complete details of all P & N Junction Terminal Sex 2398 
Boxes please send for Catalog No. 43-JB. = LOS ANGELES 34, CALIF. 





| 
i 
| 
! 
| 
| 
i 
| 
| 
! 
| 
| 
! 
1 
! 
i 
| 
| 
1 
| 
{ 
1 
1 
| 
| 
! 
| 
i 
{ 
! 





The fastest ailiy 


DAY and NIGHT 


Reconnaissance 
Interceptor 

Intruder 
Fighter-Bomber 

Long Range Transport 
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DE HAVILLAND 


GREAT BRITAIN CANADA AUSTRALIA NEW ZEALAND INDIA SOUTH AFRICA 










eli raft of its day 





DESIGNED and BUILT 


by de Havilland — in 
peace time leading 
builders of trans- 
port aircraft in the 
British Empire. 





ln the attack today- on the trade pouteo of tomorrow! 


THE DE HAVILLAND AIRCRAFT OF CANADA LTD. 
TORONTO 


FLYING 


SO THE ENEMY /S LISTENING! 


The enemy is listening and he hears well. 

So the enemy /s listening! 

Not even the “superman”’ of the “master” 
race can hear the gliders... the gliders that 
settle silently in the darkness ... the gliders 
that land their tough, airborne infantrymen 
and weapons far behind the lines. 

That’s why the enemy stirs uneasily be- 
hind the walls of his beleaguered fortress 
. + watching with a million eyes... listen- 


ing with a million ears. But never know- 


ing—never, until the walls are breached. 


THE WACO AIRCRAFT COMPANY, Troy, 
Ohio, U.S.A. 


WACO’s wartime job is designing and building gliders for the 
Army Air Forces... and providing engineering supervision 
for the eleven other companies which are manufacturing 
gliders according to Waco plans and specifications. W ACO’s 
peacetime job, as in the past, will be building better planes 
for better flying. 


, La a). 


WACO 


ALL ARMY CARGO-TRANSPORT GLIDERS ARE WACO DESIGNED 





The SPEED NUT System of spring-tension fast- » 
_eners comprises more than 2000 shapes and ; 





| sizes. Back @f each and every design was a new & 
reason, hence a new method to improve specific @ 


assembly jobs. 


' In some cases, certain parts are completely aS 


éliminated. In other cases riveting operations or 
_ drilling of holes is dispensed with. Many SPEED 
= NUTS hold themselves in screw-receiving posi- 4 
| tion. Dismantling of parts for service or repair is | 
often made twice as easy. And in every case, 
© weight is reduced from 50% to 70%, time is 
© generally cut in half and net assembly costs 
hit a new low. 





Hundreds of metal, wood, and plastic products * 


have already been fastened better in over 2000 
ways with SPEED NUTS. Use more of them to 


fullest advantage now. If in doubt on correct.” 


' shape, send blueprints for quick help. 


-TINNERMAN PRODUCTS, INC. 


{ 2086 FULTON ROAD ¢ CLEVELAND 13, OHIO 


*Trademark Reg. U. S. Patent Office 








HE time’s not far distant when a personal plane 

can become an invaluable aid to a doctor. Particu- 
larly in country regions, where a physician’s practice 
may be spread over hundreds of square miles, might 
a plane contribute to saving of life and speedier care 
of the sick. 


Given adequate landing facilities for improved 
models of conventional planes, or perfected heli- 
copters, there will be hardly a family in America 
which cannot make practical, everyday use of a 
personal aircraft after the war is won. 


Already, the engines to power those planes-to-come 
—smoother, more efficient, completely dependable, 
FRANKLIN engines—are being planned by Aircooled 
Motors Corporation engineers. Specify FRANKLIN 
power for your post-war personal plane. 





HOW YOU CAN 
USE YOUR 
POST-WAR PLANE 


AIRCOOLED MOTORS CORP. 
Syracuse 8, N.Y. 
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Streams of oil 
make muscles for airplanes 


A typical example of B. F. Goodrich development in rubber 


S )ME airplanes are so big it takes 
hundreds of pounds of pressure to 
move the wing flaps, landing gear and 
brakes. It’s done by hydraulic systems, 
in which the power flows through 
streams of oil in pipe and hose. But if 
the hose is shot or damaged, the control 
won't work and men’s lives may be en- 
dangered. Attaching couplings to new 
hose took giant presses, and they can’t 
have those on every jungle airport. 


Then, new couplings were developed 
which could be attached in the field. 
But the couplings wouldn’t work. The 


rubber in the hose would stretch or 
“flow” when squeezed between the 
parts of the coupling — then sudden 
pressure in the hose would loosen the 
coupling. 

B. F. Goodrich engineers were asked 
for a hose to make these couplings 
practical. They designed a hose that 
had no layers of rubber outside or be- 
tween the cord layers. Instead they 
forced the protecting rubber down into 
the fibers of the cord as it was braided 
around the inner tube. There was no 
free rubber to ‘flow’ — the jaws of 


the coupling bit into hard rubberized 
cords only, and held. 

This new hose was the first cotton 
braided hose ever made that would 
stand the high pressures — as strong as 
wire braided hose formerly used, and 
much lighter. It’s already on thousands 
of planes — another case where a B. F. 
Goodrich development has made some 
other development practical. The B. F. 
Goodrich Co., Aeronautical Division, 


Akron, Ohio. Fw 


B.F. Goodrich 


OVER 80 RUBBER AND SYNTHETIC 
RUBBER PRODUCTS FOR AIRPLANES 
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NOTE TO SERVICE MEN 
ane 


S 
Their slogan 1S “Let's Kill "Em with Pro- the Beech plants to Beeche 
duction,” and our production lines have friends, more than 62,000 people made 
ately for more than the inspection tour in one day Their self- 
" respect and their high appreciation of the 
s eliminated even 


schedules accur 
n but more 
due to other 


met 
two years + °° They put 10°F te 
than twenty percent of their total p2y into courtesy 
War Bonds --° They have made heavy the smallest infraction of the rules: The 
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This is a typical New York-Cleveland flight, using automatic radio direction finder cross bearings on commercial broadcast sta 
tions only. No aviation radio aids are included here; by adding them the number of possible bearings is greatly increased 


By DAVID E. POSTLE 


CAB Member, U.S. Interdepartmental Air Traffic Control Board 


A Government expert, 


in this exclusive article, 


offers a solution to the coming air traffic jam. 


and civil pilots throughout the United 
States is the distressing fact that our 
present system of civil airways and 
method of air traffic control is not an ade- 
quate solution to air traffic problems. The 
fault lies with the system and not with 
the operation, which is ably performed by 
the trained personnel of the Civil Aero- 
nautics Administration. It is vital, there- 
fore, that we plan now for the great ex- 
pansion of airline operation after the war 
and organize an air traffic control system 
able to safeguard the 500,000 private air- 
planes which the Administrator of the 
CAA recently estimated would be flying 
by 1950. 
The solution to this air traffic problem 
does not appear to be additional Federal 
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airways nor any enlargements of the 
present system, which would require an 
expenditure of many millions of dollars. 
Rather than perpetuate the present sys- 
tem, a new method must be developed. 

There is a solution to the problem. It 
is so simple that some may consider it 
revolutionary. It is within our grasp even 
now if we are not afraid to change our 
conception of civil airways and our 
method of air traffic control. 

Why should we lay out specific but in- 
visible highways across the free open sky 
over America? Why should we so stultify 
the freedom of flight that we must follow 
airways across the continent which are 
not direct as the bird flies but hop from 
one city to another in a jagged, indirect 
line? The maze of interlacing airways 


which now mark out the aerial highway- 
over the United States served a necessary 
purpose in the initial development of ou: 
present air transportation system. Nev 
ertheless the time has come when, if we 
are to successfully meet the challenge of 
increased traffic, we must eliminate and 
simplify this intricate, outgrown system 
to insure adequate traffic control over all 
aircraft whether operating on a civil air- 
way or off a civil airway. Before outlin- 
ing this new method of air traffic control 
let us look first at the present system now 
used to safeguard air traffic over the civil 
airways. 

A civil airway today is an air space 10 
miles in width, extending from one radio- 
range station to another. These are the 
highways flown by airliners flying along 
the radio beam without the necessity of 
seeing the ground. The CAA operates 
more than 300 radio-range stations and 
over 35,000 miles of civil airways across 
the length and breadth of the nation. Ra- 
dio beams indicate to the pilot only that 
he is following a certain desired course or 
aerial highway. Therefore, the system of 
radio ranges is supplemented by approxi- 
mately 500 radio position markers, in or- 
der that the pilot may know his exact po- 
sition on the aerial highway. 














22 


The civil airways today connect the 
main cities of the United States. Some 
serve as flight paths for most of the air- 
line traffic, while others are used for only 
one or two scheduled round trips per day. 
The total cost of establishing and operat- 
ing an airway, including the installation 
of radio ranges, radio fixtures, mainten- 
ance and traffic control is very high. 
Transcontinental and other heavily trav- 
eled airways have proved to be a worth- 
while investment but an airway set up 
for one scheduled flight daily obviously is 
neither economically nor aeronautically 
profitable. 

In Washington the Civil Aeronautics 
Board now has on file some 300 applica- 
tions from companies desirous of operat- 
ing domestic feeder and cargo airlines to 
more than 4,000 cities. Additional appli- 
cations are arriving daily and indications 
are that most cities will demand some 
form of air service in the near future. 
Our present civil airways cannot be ad- 
justed to link all these cities without 
hopelessly overlapping and intersecting 
in a labyrinth of confusion. 


BEACON: ,. 
280 


og 


7g 


UNICIP 


/, 
A 
i 


=A 


CAA engineers realize this better than 
anyone else and have already perfected 
plans for straightening out transconti- 
nental and other main highways of flight 
to eliminate the present zigzag courses. 
In the beginning our airways linked major 
cities together for the economic reasons of 
trade and travel, rather than achieving 
the shortest distance between two points. 
In the straightening-out plan some of the 
air highways will by-pass large cities and 
partly alleviate the problem of cross-con- 
tinent traffic. “Stub” airways will con- 
nect cities with “boulevard” airways. 
Plans further provide for a system of dual 
airways completely segregating flights 
traveling in opposite directions. These 
airways will be equipped with a new type 
of high-frequency “line-of-sight” radio 
range almost entirely free of static inter- 
ference. However, it will cost millions of 
dollars to effect this modernization. 

You can’t see, feel or smell an airway. 
A pilot cannot determine that he is flying 
on an airway unless he has a radio re- 
ceiver or a good aeronautical chart be- 
cause airways are reservations bounded 
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by imaginary lines measured from a radio 
signal. Flights outside these reservations, 
called “off-airway” flights, are continually 
infringing upon the airway space reserva- 
tion. If we expand our present airway 
system, a tremendous increase in this con- 
flict is bound to develop. Obviously, this 
will mean that additional restrictions will 
have to be placed on flights of private air- 
planes, which now and in the future will 
far outnumber commercial airline trans- 
ports, if we are to properly safeguard the 
comparatively few flights within the air- 
ways. 

Post-war air transports will fly nonstop 
from San Francisco to New York, Los 
Angeles to Chicago and between other 
large cities. The shortest air routes for 
these flights is a great circle course which 
does not coincide with our present or 
probable future airways. It would be un- 
economical and absurd to require these 
long-distance, nonstop flights to follow 
our present civil airways. 

This type of air transport operation will 
have to adopt a procedure similar to that 
used in transoceanic flights wherein the 





How the type of control zone suggested by the author could be applied to a community, showing segregation of flight activities. 
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course of each flight is plotted prior to 
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- take-off in order to avoid storm centers 
ly and take advantage of prevailing winds. 
=e In pre-war flights between San Francisco 20 
ay and Honolulu, Pan American planes sel- 40.350 any 
ae dom followed identical courses. Estab- | At te 
“a lishment of airways for long-distance Mpitny, 20“, 
° . . : . 0 0 © 5! My'4 
“ill flights is highly impractical. © VARIATION <0 - 
ipo The fact that airliners are required to Wes 
vill follow the comparatively narrow civil air- 
ns- ways of our domestic routes has, in cer- 
the tain instances, projected flights through 
sire hazardous storm centers. If a pilot de- 
sires to deviate more than 25 miles from 
top the center of an airway, he may now do 
Los so, but must later file a report to the 
her CAA Administrator stating the reason. 
for The psychological effect of such a regula- 
ich tion is that it might influence a pilot to 
ow plow through bad weather, rather than 
un- change his course in the interest of safety, 
vant g6 through the process of filling out a re- 
low port and run the chance that some official 
might not approve of his judgment. J 
will Instrument flight made in or above the ~_e penny 
that clouds without seeing the ground is con- Si om =O 
the trolled within our airways in order that 





planes may be safely separated by alti- 
tude and time. Air traffic control of such 
flights is based on the filing of flight plans 
before take-off, stating departure time, 
route to be flown, estimated time of ar- 
rival at destination, and on radio position 
reports while enroute. Specially trained 
air traffic control experts constantly guide 
these instrument flights, and when planes 
become too closely grouped within any 
area, radio instructions keep them sepa- 
rated. 

Each instrument flight within the air- 
ways is plotted on manually-operated 
flight progress boards. Each aircraft 
movement, such as a landing, take-off, or 
arrival at a radio fix, is recorded. Monthly 
reports of aircraft movements from each 
control center indicate traffic volume at 
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Radio direction finder dial. With this equipment a pilot can follow a course toward or 
away from a radio station and find position through triangulation from cross bearings. 


any point in the traffic control system. 

However, when you read about the 
million-odd aircraft movements in the 
United States for a certain month, don’t 
try to picture that many separate flights. 


A plane engaged in landing practice is 
credited with 10 “movements” for five 
landings. An airliner, flying nonstop from 
Washington to Boston, takes off, flies 
(Continued on page 160) 
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Suggested control zones, either round or square, would 


Size of zones would vary with traffic. 


The four quadrants 


. have two-mile wide approach channels for airline traffic. segregate specific types of flight from satellite airports. 
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ELICOPTER 


By GROVER LOENING 


Chairman, Helicopter Committee, National Advisory 
Committee for Aeronautics 


Difficult to fly now. helicopters won't 
have controls simplified for general use 


for five to 10 years, author believes. 








Crowds watch Sikorsky helicopter. 








Flying it requires co-ordination of five controls. 






























































helicopters must be discouraged. There 

isn’t anything in the cards to indicate 
that grandma will be doing her neigh- 
borhood shopping in her latest helicopter 
or that the tired business man will be 
flying in his own little model to his 
chosen suburban community. 

Advertising artists have gone over- 
board on the future of the helicopter. 
Picture magazines have simply let their 
imaginations run riot on the subject. We 
must call a halt to this sort of thing or 
Americans will have to face a period of 
disillusionment at the very time when 
faith in the future of the helicopter is 
needed to the greatest degree. 

The true picture today, faced honestly, 
is that the helicopter will be limited to 
usage by professional pilots and profes- 
sional aviation companies for the next 
few years. It is not at all a vehicle to 
be placed in the hands of the public. The 
way things stand today, the helicopter is 
even more of a professional apparatus 
than is the airplane. 

Igor Sikorsky’s eminently successful 
pioneering has given us our real start in 
this field. Developments are going on 
apace. Thert are some 70 or 80 different 
designs being worked on, out of which 10 
or 12 will be successful. Three or four 
of these designs now are flying well. 
Some of the successful designs include 
those of Piasecki, LePage and Young. 

The War Production Board now is 
granting materials and designating labor- 
atories to several young pioneering engi- 
neers who have good new ideas in this 
line. The Army, Navy and Coast Guard 
are placing strictly military orders and 
developing strictly military uses for the 
helicopter. These cannot be disclosed ex- 
cept in a general way. The National 
Advisory Committee for Aeronautics is 
proceeding with an ambitious research 
program to make sure that no stone is 
left unturned in the interests of safety 
for the helicopter pilot and in the success 
of the technical development of this field 
in the United States. 

The net result of a long, intensive study 
of the helicopter is that—for the present 
and for many years to come—it will be 
hard to fly. It requires the co-ordination 
of five controls, and for that reason is far 
less suitable for the use of the ordinary 
layman than is the airplane. 

Any notion that everyone is going to 
fly helicopters as soon as the war is over 
is nonsense. The amount of skill neces- 
sary to fly these machines correctly and 
with safety is greater than that required 
to fly an airplane and is very much 
greater than that needed to drive a car. 

This serious limitation is not insur- 
mountable by any means. In due course 
of time the three airplane controls used 
for balancing can be placed on an auto- 
matic pilot mechanism. Engineers and 
designers eventually will develop a gov- 
ernor that will assure the proper rotor 
speed without any manual action on the 
part of the pilot. In somewhere between 
five and 10 years, in the author’s esti- 
mation, the control of the helicopters will 
finally become sufficiently simplified to 
make these craft available for more gen- 
eral public use. 


Tee Buck Rogers type of predictions on 
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Another serious limitation on their use 
in the near future is the fact that heli- 
copters are fundamentally limited in the 
speed they can attain as at present de- 
signed. The advancing blade, since its 
speed is always the sum of its speed of 
rotation, plus the speed of the whole ma- 
chine advancing through the air, more 
quickly reaches the limiting airflow 
breakdown speed of sound than would an 
airplane. This speed of sound is around 
1,100 feet a second and trouble in shock- 
waves has been run into by airplanes at 
around 800 feet a second. Since in large 
sizes it is impractical to develop the ro- 
tors to give the necessary lift without 
having a top speed of hovering rotation 
alone of much under 400 feet a second, 
this leaves a forward velocity of about 
400 feet a second which would be equiva- 
lent to about 270 m.p.h. This is definitely 
in the high bracket and it is not likely for 
many years that helicopters will be devel- 
oped which will fly much over 200 miles 
an hour. By that time there will be 
many airplanes flying around 400 miles 
an hour. 


light disc loading required to meet auto- 
rotation requirements. 

We have been taking a rather dark 
view of the whole situation, however. Be- 
cause these limitations exist, it does not 
mean that helicopter development has too 
restricted a future. On the contrary, 
when handled by professionals, its pro- 
fessional future immediately after the 
war will be wide and extensive. 

This means that helicopters will be 
flown by airline companies and commer- 
cial pilots. Mining companies and oil 
companies will hire pilots and purchase 
helicopters for exploration work and to 
carry personnel and goods to inaccessible 
places. 

The U. S. Coast Guard is almost certain 
tc end up by having over 90 per cent of 
its air fleet in the form of helicopters for 
iiissaving, ice patrol, law enforcement 
and coastwise work. At the crowded 
beaches of summer resorts the catamaran 
that has to be launched through the surf 
to go out to rescue a drowning person 
will be replaced by a lifesaving helicop- 
ter that rises off the beach and lands in 
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worrisome at the moment, but develop- 
ments are under way which will greatly 
reduce this limitation to helicopter usage. 

Reconnaisance, command movements 
by officers and liaison work can be done 
with extraordinary facility in helicopters 
in use today. But one must bear in mind 
that the helicopter’s ability to land and 
operate from inaccessible places is always 
subject to its being in the hands of an 
expert pilot—: pilot who can co-ordinate 
those five controls. 

On an airplane, the forward and back- 
ward movement of the elevator stick at 
once accomplishes two functions. It bal- 
ances momentarily the fore and aft ma- 
neuvering, and, by changing the position 
of the plane, causes it to go up or down. 
On an airplane the three controls, ele- 
vator, aileron and rudder, are all that are 
needed for ordinary flying at a set cruis- 
ing speed, and the pilot need co-ordinate 
only these three. 

In the case of the helicopter, however, 
this is not the case. The fore and aft 
movement of what corresponds to the air- 
plane’s elevator stick does not cause the 





Artist's drawing of helicopter designed for Higgins Industries. 





More than 70 different helicopter designs are being worked on. 


A third limitation of the helicopter is a 
definitely poor performance at increas- 
ingly high altitudes. As the helicopter is 
envisioned at present, if it is efficient at 
sea level, it is not an efficient machine in 
rarefied air. 

There also are quite serious limitations 
on size but this might be met by the 
development of multi-rotor machines. 

Many of these limitations are due to 
preserving the requirement that a heli- 
copter must at any time with engine dead 
be able to become an autogiro and auto- 
rotate to a safe landing. Present heli- 
copters can do this. However, as the art 
develops, we may find that this require- 
ment is a deterrent to development that 
is not warranted. Possibly the develop- 
ment of twin-engined power plants or of 
parachutes or some-other emergency de- 
vice might allow a heavier disc loading 
that would be far more efficient than the 


the roughest kind of water right at the 
spot where the drowning person may be 
picked up. 

Of course, in war usage, one of the 
most outstanding features in which the 
helicopter could be used at once is in 
ambulance work, to fly out casualties 
from inaccessible places. 

In addition, a war use that has been 
much talked about would have been the 
use of helicopters from the decks of ves- 
sels against submarines. There is little 
doubt that, had the submarine menace 
continued as seriously as it looked a year 
or two ago, this development would have 
assumed great importance. 

There are countless other military uses 
for the helicopter, particularly due to its 
ability to operate in the thickest, rough- 
est weather. Fog is not a detriment be- 
cause in the helicopter you merely slow 
up when you are near obstacles. Ice is 


helicopter to go up or down. What it 
actually does when held for a prolonged 
time is to cause the helicopter to go for- 
ward or backward at various speeds. In 
order to go up or down an additional 
lever has to be used, called the pitch and 
control. To further complicate matters, 
the movement of this pitch control lever 
must be carefully co-ordinated with the 
throttle of the engine because the appli- 
cation of too much pitch angle might slow 
the blades down dangerously and spoil 
the balance of the centrifugal force hold- 
ing the blades out against the lifting 
force. The helicopter pilot, after using 
his three airplane controls with which to 
do ordinary balancing, has to co-ordinate 
the pitch control with the throttle. 

What the future types of helicopters 
are likely to be is still not clear. Much 
technical development is still to be done. 

(Continued on page 176) 
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LIGHTPLANES FOR WAR 


by CLARENCE CURTIS 


Jhe Russians have employed lightplanes successfully, 


and now a U. S. infantry officer, Lieut. Col. John 


C. L. Adams, outlines a detailed plan for their use. 








Used by the Army Air Forces, the Stinson Sentinel is small, rugged, can operate from 


highways or improvised landing fields. 


Directing artillery fire, it hovers at 45 m.p.h. 


last autumn’s successful Soviet offen- 

sive which drove the Germans out of 
the Southern Ukraine. In a single action 
they strung parachute flares in the sky 
to guide tanks to previously-reconnoi- 
tered weak spots in the German lines. 
Then, gliding with engines cut, they 
bombed the German gun positions. 

Later that night new flares continued 
the tanks on their way to a decisive 
break-through of the German lines. The 
little puttering planes that the Germans 
call “Whispering Death” bombed and 
strafed the enemy defending the weak- 
ened line and held off the German in- 
fantry until it had consolidated the tank 
break-through. Later still, the slow-flying 
little aircraft successfully bombed the 
counter-attacking German infantry and 
mechanized forces. 

This amazing demonstration of air- 
ground co-operation was not achieved 
with high-speed fighter bombers, nor even 
with the heavily-armored Stormoviks, but 
with the little U-2 biplanes powered by 
110-h.p. engines which give them a maxi- 
mum sea level speed of 93 m.ph. De- 
signed by N. N. Polokarpov, the U-2 
weighs 1,331 pounds empty and 1,892 
pounds loaded. It has a crew of two and 
is variously used as a primary trainer, 
an ambulance plane and a light bomber. 

The Red Army’s use of lightplanes in 
war represents a revolutionary concept in 
ground-air co-operation. It was superbly 
demonstrated in last autumn’s offensive in 
the Ukraine, which drove the Germans 
across the southern Dneiper River and 
cut off those troops still left on the Cri- 
mean Peninsula. 

A description of this offensive by Lieut. 
Col. Y. Aksenov, Soviet military commen- 
tator, stresses the flexibility of lightplanes 
in war. In assisting tank movements at 
night, the lightplanes guided them to their 
objectives over devious routes which they 
had previously scouted by daylight. Their 
string of flares was hung up in the sky 
in a pre-arranged pattern, usually about 
two miles ahead of the advancing tanks. 

Simultaneously, a number of Soviet air- 
craft attacked enemy artillery positions 
and troops lying in the path of the mech- 
anized forces and when the tanks had en- 
tered the gap blasted by the planes the 
aircraft secured their flanks by protecting 
the most vulnerable points. 

When the mechanized forces broke 
through in the direction of Meshkovo, a 
strong force of enemy tanks attempted to 
cut off the Soviet storm troops on their 
flanks. Then the light night bombers cen- 
tered their attacks on the German mech- 
anized columns and beat back the enemy. 

In another instance, when Soviet tank 
units broke through to the regional center 
of Veseli, a threat was created to their 
right flank during the night. Light bomb- 
ers on assignment from the tank unit con- 
tinually bombed the counter-attacking 
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One of the “eyes of the artillery,” a Piper 
Grasshopper observation plane lands on 
road during maneuvers at Fort Bragg, N.C. 


German infantry and mechanized forces 
and eliminated the threat. Such opera- 
tions invariably brought success during 
the fighting in the southern Ukraine. 

On a number of nights when stubborn 
battles were being fought for the popu- 
lated localities of Kolpakovka and Na- 
dezhni, Soviet light bombers not only il- 
luminated a route for the tanks but 
launehed heavy raids against the enemy 
defenses. Their work materially aided the 
Soviet troops to capture these points. 

To prevent colliding in the air, the 
Soviet pilots had to take off at a carefully 
specified time, fly at specified heights for 
their bombing. To facilitate their work of 
leading tank units, the tanks signalled 
their bearings by rockets. 

Another form of joint action between 
the light bombers and ground forces at 
night was a simultaneous mass assault by 
aircraft and artillery. As soon as dusk 
set in, U-2’s singly and in pairs raided the 
enemy gun and mortar emplacements. 

There was no respite at daybreak. 
Shortly after dawn, 39 U-2’s suddenly ap- 
peared over the enemy defenses and, as 
soon as the first bombs were released, 
the artillery opened up according to plan. 
After a combined artillery and aerial bar- 
rage of 20 to 25 minutes, tanks and in- 
fantry attacked and pierced the enemy 
lines to a depth of five or six miles. 

Planes participating in this operation 
used three flying fields. Organization for 
the combined operations entailed the clos- 
est co-operation with ground troops. 

(Continued on page 136) 


Two Fifth Army reconnaissance pilots dig foxholes after landing under fire in Italy. 





Another example of lightplane utility in war—trapdoor lifts to admit wounded man. 
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SEABEES AT WORK 


By JOSEPH A. BORS 


Washington War News Editor, International News Service 


Seabee-manned crawler tractors haul earth-moving machinery in construction on Adak, Aleutian Island air base. 


Seabees land with the fighting men, build under fire if necessary. 


They construct air fields, roads, docks. defenses, miniature cities. 


tories in the Pacific is being won by 
the famed Seabees, the Navy’s fighting 
construction battalions. 

The Seabees have built the airfields for 
our land-based planes. They have cleared 
the trees, drained the swamps, levelled 
the hills, laid the steel mats, crushed the 
gravel, mixed the concrete for those air- 
strips which have grown like magic from 
the jungles of the South Pacific Islands to 
the barren wastes of the Aleutians. 

They have built the barracks in which 
ou: airmen are housed, laid down the 
roads to supply them, unloaded the ships 
and moved the supplies off the vulnerable 
beaches. Without the Seabees, our land- 
based air operations against the Japs 


C of the most thrilling American vic- 


would have been impossible. 

Beginning with an experimental group 
of 99 men in October, 1941, the Seabees 
had expanded to 262,000 a few months 
ago. More than 100,000 are already over- 
seas—mostly in the Pacific. They are 
writing their chapter of the war with bull- 
dozers, power shovels, carryalls, sheeps- 
foot rollers, tractors, trucks and other 
heavy construction equipment. 

High-ranking Army and Navy officers, 
including the boss of the Seabees, Vice 
Adm. Ben Moreell, chief of the Bureau of 
Yards and Docks, have been loud in their 
praise. Moreell himself attributes their 
success largely to the fact that con- 
struction men were recruited for the Sea- 
bees, and construction men were recruited 


to supervise them. They have carried 
over a high morale from civilian life into 
the service, he says. The result has been 
near-miraculous. 

When American forces invade an island, 
Seabee construction battalions land be- 
hind the first waves of fighting men. Un- 
der fire, they go to work with bulldozers, 
steam shovels and other equipment on 
roads, air strips and construction projects. 

Typical was the airfield carved out of 
dense New Guinea jungle under torren- 
tial rains in only 13 days by a construction 
battalion under Comdr. J. C. Tate of Jef- 
ferson City, Mo. It provided a much- 
needed facility for planes to back up the 
offensive that swept the Japs off north- 
eastern New Guinea. 
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The Seabees landed on the morning of 
July 2, 1943. By 7 am. work was under- 
way. First ashore were the bulldozers 
which plow through underbrush like a 
bull elephant on a rampage. Meanwhile 
other workers were busy dynamiting the 
larger trees, which tractors snaked away. 

During the first 11 days more than 16 
inches of rain fell, yet work continued 24 
hours per day. Even bombing attacks by 
the Japanese interrupted activities for 
only brief periods. 

Once the jungle had been pushed back, 
the bulldozers leveled off the flight strip. 
A runway 3,000 feet long and 150 feet 
wide was staked out. The entire strip 
was surfaced with 18 inches of crushed 
coral rock, packed to concrete hardness 
by rollers. 

By July 14 the first 3,000-foot strip was 
ready. Five days later it was extended 
another 1,500 feet. It has since been 
lengthened to 5,900 feet. 

Seabees consider bulldozers their most 
valuable “weapons” in the war against the 
jungle. They also help pull trucks out of 
mud and make rough jungle trails for 
other vehicles to follow. 

On New Georgia Island a bulldozer 
wiped out a nest of Japs. A Seabee aboard 
his bulldozer was moving into the work 
area when a hidden Jap machine gun nest 
opened up. The operator raised the blade 
of his machine as a shield against bullets 
and roared down on the Jap position. 
When he got within striking distance, he 
lowered the blade and buried the Japs 
alive. 

Before a base is built, the Seabees help 
to get the supplies ashore. This involves 
not only unloading the ships but fitting 
the lighters together and constructing 
temporary or permanent wharves and 
other landing facilities. 

After the supplies are ashore, Seabees 
must rush them off the vulnerable beach. 
This requires construction of storage fa- 
cilities and bivouac areas. One of the 
first jobs of Seabees is to aid in setting up 
defenses, which they help man, if neces- 
sary. Another is the construction of roads 
over which supplies move to the front. 

Once established on the ground, the 
Seabees construct the advanced base. 
This includes landing strips, barracks, 
hangars, machine shops and storage fa- 
cilities for fuel and supplies, including 
powder magazines and underground stor- 
age tanks for aviation gasoline and fuel 
oil. 

A base also must have utilities. Sea- 
bees dam mountain streams and pipe 
fresh water to the camp, or set up water 
purification systems. They install tele- 
phone and electric systems, including loud 
speaker air raid warning networks. 

They usually set up refrigeration plants, 
malaria control works, cantonments and 
hospitals, and repair facilities to service 
everything from damaged warships to 
broken machine guns. 

Whenever possible Seabees use cap- 
tured enemy equipment and materiai 
Portable sawmills enable them to use 
local lumber. 

When Seabees followed the Marines in 
the original landing on Guadalcanal, 
much Japanese equipment was left intact. 
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Protected against malaria-bearing mosquitoes by netting, Seabees build a road 
at a South Pacific base. They know road building, practiced it as civilians. 


geet te. 


Building a warehouse at a South Pacific base. Seabees are charged with unloading 
ships, constructing wharves, getting supplies off the beaches and storing them. 
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Seabees build emplacement for 40-mm. guns on Attu. Besides having to know how 
to use tools, Seabees are trained to handle guns in case they should have to fight. 
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Seabee-operated shovels and trucks build embankments to protect Aeronca 
Grasshopper observation planes from Los Negros Airfield, Admiralty Islands. 


Among captured materials were steam 
rollers, trucks and even a refrigeration 
plunt. When the Seabees landed on 
Tarawa, Jap steamrollers were put to use 
on the damaged airfield while fighting still 
was in progress. 

When the Japs dropped their bombs on 
Guam, Wake and in the Philippines, the 
necessity to protect such bases with men 
who could set them up, keep them operat- 
ing and fight, if necessary, became appar- 
ent. Thus Seabees now handle guns or 
tools with equal facility. 

A Seabee is trained to be an efficient 
man at the end of a rifle, a fellow who can 
throw grenades with the best of them, or 
who can aim a deadly stream of tracers 
at attacking planes. 

Members of this select group are proud 
of their emblem—a flying bee with a sea- 
going sailor hat perched atop its head. In 
its forelegs it clutches a spitting tommy 
gun _ In the others a wrench and carpen- 


ter’s hammer. On the three Jegs showing 
on one side are the rating badges of gun- 
ner’s mate, machinist’s mate and carpen- 
ter’s mate. 

A list of principal trades represented in 
the construction battalions includes: 

Blacksmith, bulldozer operator, carpen- 
ter, concrete worker, construction worker, 
dredge deckhand, quarry driller, electri- 
cian, engine operator, excavation foreman, 
dredge fireman, gasoline and Diesel en- 
gine repairman, labor foreman, launch- 
man, dredge mate, mechanic, oiler, shovel 
operator, painter, piledriver foreman, 
pipefitter and plumber, pipelayer, pow- 
derman, rigger, road machine operator, 
sheet metal worker, coppersmith, steel 
worker, telephone man, truck driver, wa- 
ter tender, welder, wharfbuilder, boat- 
swain, draftsman, etc. 

Two Navy Seabee battalions created a 
small city for 6,000 men on an unidentified 
island in the South Pacific in the incred- 


ibly short time of 17 days. 

Under Lieut. Comdr Frank B. Campbell, 
Nashville, Tenn., and Comdr. Walter A. 
Blue, Clayton, Mo., the battalions cleared 
and graded 30 acres of land. Then, within 
the allotted time they surfaced two miles 
of road, laid 8,350 feet of pipe, built 186 
Quonset hut barracks and 22 Quonset la- 
trine huts, erected three frame chief petty 
officers’ quarters, two frame bachelor of- 
ficers’ quarters, and six frame enlisted 
men’s barracks, dug dry wells with a 
6,000-man capacity, put in power services, 
poles, line and transformers and made 
ready the mess halls and galleys so that 
the first soldiers to arrive could sit down 
to chow. 

The Seabees waste virtually nothing, 
salvage much. On one remote island their 
ingenuity was rewarded with ice cream 
for dinner. 

The Seabee stevedore and longshore- 
man battalion had just unloaded the last 
of a long line of transports and was in a 
mood to celebrate. The cook had the in- 
gredients for ice cream but no freezer. 

Several Seabees went hunting on the 
salvage pile. One man chiseled the head 
off a big oil drum. Another found a 
smaller drum and fitted it into the big 
one with just enough clearance for brine. 
Discarded brass tubing was wound 
around a palm stump to make a cooling 
coil. Fins for the agitator were cut from 
a big artillery shell. 

With other assorted items, the collection 
was assembled, polished and tin-plated, 
then hooked up to a dough-mixing ma- 
chine and refrigerator. In went 10 gal- 
lons of the cook’s mix and out came ice 
cream. 

On another island many an item of 
equipment is labeled: “It’s a Jaegler 
Product.” The creator is Chief Shipfitter 
Anton J. Jaegler, Redding, Calif. Some of 
his creations include: 

A 23-inch drill press made from an au- 
tomobile transmission, eight-inch channel 
iron and two bomb-bay screws from a 
B-17. 

(Continued on page 134) 





Liberator takes off from steel runway mats laid on surface leveled by Seabees 


Mats give firm support on soft ground 
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Foggia has an airbase and 12 satellite fields 
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It is within striking range of the Danube Valley and south Germany 


FOGGIA —Airpower Symbol 


By CHARLES 
CORDDRY, Jr. 


HE armchair student of Festung Europa 

might well skip both Dieppe and Pan- 

telleria and examine the more instruc- 
tive lessons in the preparation of Italy for 
invasion, particularly in the employment 
of air power to knock out Foggia prior to 
capture of that vital nest of air fields by 
the Eighth Army. 

Dieppe was a reconnaissance in force; 
it mainly demonstrated to the world that 
Hitler had ringed his Lebensraum with 
high-caliber steel. Pantelleria, deviled by 
our air power and battered from the sea, 
was a pushover; we dominated the skies 
and the water, and there were only 32 


square miles of resistance to overcome 

But Foggia was something else. It 
stands as a symbol of the way airpower 
opens doors to armies. It represents a 
pattern for precise strategy and activation 
of plans which made it an easy mark for 
Gen. Sir Bernard L. Montgomery’s troops 

Something of the importance of Foggia 
may be gathered from its size. Far from 
being a cross-roads Italian village, it is a 
city of 85,000—about the size of Sioux 
City, Ia., and larger than Mobile, Ala., or 
Pasadena, Calif. From a military view- 
point, it was one of four communication 
points linking northeastern and southern 


Carefully-timed waves of Allied planes neutralized the great 
Italian base from which our airpov er now covers southern Europe. 


Italy. It was an important Nazi adminis- 
tration center, rail junction for troops and 
supplies and concentration point for Ger- 
man air might. It consisted of the huge 
air base at Foggia proper plus a ring of 
12 satellite airdromes. 

President Roosevelt hinted at this dur- 
ing the southern Italy campaign when he 
said it was no secret that the German 
general staff had drawn circles around 
several strategic spots in Europe with 
Foggia as the center. 

Imperative as it was to blot out the city 
as a Nazi bastion, Foggia was still more 

(Continued on page 118) 




















32 


AAF SHANGRI-LA 











Archery is one of many activities available at Lake Lure. 


AKE LURE! The very name suggests a 
spot of alluring, intriguing beauty. 
And well it may, for the setting of this 

emerald-colored lake in the picturesque 
mountain region of North Carolina is as 
intriguing as its title. 

Lake Lure has more than mere scenic 
beauty to commend it today. Here, since 
last July has been located what is prob- 
ably the most unmilitary camp in the 
United States. 

At this camp no bugler sounds reveille 
or retreat. There is no drilling. No tours 
of guard duty. No formations. No in- 
spections. No curfew. Rather, the whole 
atmosphere is that of a resort. Juke boxes 
in the nearby post exchange and the rec 
room grind out the latest tunes from Tin 
Pan Alley. Soldiers stroll about dressed 
conspicuously at variance with Army 
Regulations. Some of the men are play- 
ing volley ball and tennis; others are lei- 
surely reading, writing or playing cards. 

Sounds incredible and soldiers invari- 


ably ask, “But is the camp strictly G. I.?” 
Yes, as G. I. as a jeep or a set of dog tags. 
Officially known as the Lake Lure Rest 
Center, the camp is a unit of the Army 
Air Forces. Air Forces personnel suffer- 
ing from the effects of fatigue and over- 
seas duty are sent to Lake Lure for rest 
and recuperation. 

Underlying the establishment of the 
rest center at Lake Lure is the story of 
the Army’s concern with fatigue. It has 
long been known that fatigue is an im- 
portant factor in causing a decline in in- 
dustrial efficiency. It is being recognized 
increasingly that fatigue is likewise a seri- 
ous threat to combat efficiency—especially 
flying fatigue. 

Unheeded or unchecked, flying fatigue 
may have disastrous results. In the air, 
what counts is not brawn so much as 
brain and muscle. Upon quick thinking, 
alertness, emotional stability, often hinge 
the success or failure of a mission. Any- 
thing like fatigue which tends to lessen 


AAF enlisted men sojourning at Lake Lure are quartered 
in Rocky Bound Inn (above), officers in Lake Lure Inn. 





By 


Set. J. J. LICHMAN 


Establishment of rest camps such as 
this North Carolina haven is the G.I. 


method of overcoming flying fatigue. 


mental activity must be counteracted 
without delay. 

As aids in offsetting flying fatigue, avi- 
ation medicine places great stress upon 
proper diet, ample rest and sleep, daily 
exercise and pleasant living quarters. But 
experience has shown that these aids are, 
in many instances, insufficient. Often a 
complete change of environment and a 
rest from flying are necessary. 

At the Army-sponsored rest center, un- 
der controlled conditions, fatigued AAF 
personnel are given big doses of the three 
R’s—rest, relaxation and recreation. After 
10 or 20 days, or as long as necessary, 
they are restored to active duty. 

The rest center at Lake Lure, the first 
camp of its kind in the United States, 
was opened in July, 1943. It was spon- 
sored by the Third Air Force, whose 
headquarters are in Tampa, Fla. The 
American Red Cross stepped forth to 
assume responsibility for the recreational 
and athletic facilities of the rest center. 
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Nerves frayed in aerial combat find sure rejuvenation here Nearby towns provide girls as partners for weekend dances. 


A nine-hole golf course is open to all Shangri-La quests. 


It is doubtful whether the Third Air 
Force could have located its “Shangri-La” 
in a more ideal spot. It is set high in 
the mountains amidst a wealth of gor- 
geous scenery. A short distance away is 
beautiful Lake Lure itself, with the Blue 
Ridge mountains forming a magnificent 


‘backdrop. 


Like the original Shangri-La of James 
Hilton’s imagination, this military edition, 
too, is secluded and sheltered, fairly re- 
mote from “civilization.” A picturesque, 
Shangri-La-ish touch is the monastic-like 
structure embracing the administration 
offices of the rest center and Rocky Broad 
Inn. 

Air Forces personnel are assigned to the 
rest center on a priority basis. First pri- 
ority goes to Air Forces fighting men re- 
turning from overseas and suffering from 
fatigue. These men are sent directly to 
Lake Lure or to similar rest camps at 
Kerrville, Tex., and Castle Hot Springs, 

(Continued on page 126) 
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All is play and rest at Lake Lure, where only regulation is daily signing of register. 








in large-scale production on the 
‘ : , Goodyear and Vought. A 
highly successful land-based. fighter, the Corsair is the 
particular favorite of the Marine Corps. Most recent 
Marine aces made their marks with Corsairs. An easy- 
“te-recognize airplane, it has a low, inverted-gull wing with 
a@ span of 41 feet. The engine is an air-cooled, 2,000-h.p. 
Double Wasp; armament is six 50-caliber machine guns, 
three in each wing panel. Top speed is “over 400”, range 
1,500 miles. Technical Navy designations are F4U 
(Vought), F3A (Brewster) and FG (Goodyear). 
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central Ohio air base, often watch a 

Curtiss Helldiver dive bomber, a big 
brute of a plane painted in weird colors, 
taxi out from the Curtiss-Wright plant, 
fold and unfold its long wings like a bird, 
run up its single big engine, whirl around 
in simulated ground loops and go through 
other ground maneuvers. 

And then suddenly their eyes will pop. 

“Look!”, pointing to the white-helmeted 
figure in the pilot’s cockpit. “A woman!” 

That will be Dolly Heberding, pretty 
23-year-old Curtiss-Wright flight  in- 
spector, the only woman entrusted with 
the complicated cockpits of the costly 
Helldivers, the only woman permitted to 


Yrentrat at Port Columbus, the big 





Dolly Heberding, here checking a new Navy “Helldiver,” was a pilot 
instructor and flyer for the CAP before she became a ‘ground pilot." 


By GEORGE R. REISS 


An experienced pilot, Dolly Heberding is the only woman 
permitted to ground-test "Helldivers” at Curtiss-Wright. 


start their engines or to operate their 
wing-folding mechanism. 

The Curtiss-Wright Columbus plant 
employs 10,000 or more women, and Dolly 
is the envy of them all, as well as the 
envy of many of the thousands of male 
workers, too; for all the aircraft workers 
trudge steadfastly at their work-a-day 
jobs, nursing secret dreams of really 
climbing into the cockpits of their fin- 
ished product and operating them. 

Dolly’s job is putting the big brutes 
through their pre-flight tests, checking 
the propellers and controls, the engines 


and flaps, bomb bay mechanism, magnetos 
—anything that possibly could go wrong 
—and then whirling them around the 
field to determine if the landing gear will 
hold up. 

But she also nurses a dream—that of 
taking the gawky jobs up and putting 
them through aerobatics and test dives, 
for she is a skilled pilot, a former flying 
instructor, and she feels the same way 
about running the planes on the ground 
and never flying them as most girls feel 
about the advertising catch line “many 

(Continued on page 122) 














F YOU land your plane in a clearing, 
plan to stay with it a few days. If you 
crash-land in trees, camp near the 

wreckage temporarily. If you were fol- 
lowing your normal flight course, your 
plane will be easier to locate than you will 
be. 

In a multi-place plane, good quarters 
can be set up inside the plane by covering 
the door and cockpit openings with mos- 
quito netting or parachutes. 

If your plane is intact and there is some 
chance that you may be able to fly it out, 
your first job is to secure it by digging 
hub-deep holes for the landing wheels and 
staking down wings and tail. 

Your second job is to attempt to estab- 
lish radio contact and set up signals. Place 
bright-colored or reflecting objects on the 
wings and around the plane. Cowl pan- 
els placed upside-down form good reflec- 
tors. Line them up side-by-side on the 
wings where they can reflect the sun. 





BAILING OUT? 

Normally, a controlled crash land- 
ing, with fuel to spare, is preferable 
to bailing out because: 

The intact outline of your airplane 
will help searching parties find you. 
The airplane will provide shelter 

Residual fuel and oil can be 
drained and burned for warmth and 
to supply smoke or signals. 

Material will be available for im- 
provised sun helmets, fish 
shelter, bush knives, signalling de- 
vices, etc. : 

If, however, it is necessary to bail 
out, you should attempt to: 

Tuck your maps and emergency 
rations inside your clothes. 

Make your way to the wrecked air- 
plane if it is not too far away. 

Prepare some sort of signalling de- 
vice for instant use. 

General suggestions: 

Wear, or carry with you, appropri- 
ate clothing. 

Wear shoes that you can walk home 
in. 
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“Jungle Emergencies," from which this article is derived, is the title 


of another in the series of lively authoritative booklets written by 
the Safety Education and Air Traffic and Safety sections, AAF, to help 
airmen forced down in unfamiliar areas of the earth. Other booklets in- 
clude "Arctic Emergencies” (FLYING, February, 1944) and ‘Desert 
Emergencies,” to be published in a future issue of FLYING. The book- 
lets have buttoned-over covers to protect and make them easier tocarry. 


They are well-illustrated with drawings of edible and poisonous plants 
and diagrams explaining how to survive in strange environments.—Ed. 


Lay several fires within a few hundred 
feet of the plane, so they can be lighted 
when a rescue plane is sighted. Place a 
small can of engine oil and a can of water 
near one of the fires. Engine oil thrown 
on a fire will produce black smoke, water 
will send up billows of steam. 

Do everything you can to make the 
plane stand out against its background. 
Orange life-preserver cushions are good 
for this purpose. If you have an emer- 
gency kit or a life-raft kit, use the large 
yellow-and-blue panel to signal. 

Divide general duties among your crew. 
It will help prevent fears and panic. Post 
a guard every night. If you are not with- 
in, or dangerously near, enemy-held terri- 
tory, keep a signal fire going continuously. 
This will conserve your signal-pistol am- 
munition or flares. 

Fix your location by compass, octant or 
the stars. Make scouting trips in search 
of streams, making sure to mark a trail 
in the form of knife cuts on trees, bent 
branches, arrows, or bits of paper or cloth. 
It is very easy to roam in circles in thick 
forest or jungle. 

If you find a stream, make careful note 
of its direction and position from your 
camp. It may lead you to civilization if 
you start to walk out. 

If you can’t locate a stream for drinking 
water, dig a hole in the lowest depression 
near your camp. If you don’t strike water 
down three or four feet, try another spot. 
Unless you are on high ground, water 
should be located in a few trys. 


Animal trails will eventually lead you 
to water. With few exceptions, all ani- 
mals travel towards water at dawn and 
dusk. 

Warning: All water for drinking must 
be purified either by boiling for three 
minutes or by treatment with Halazone 
tablets. Although not as effective as Hal- 











azone, tincture of iodine can be used as 
an emergency water purifier. Add three 
drops of iodine to each quart of water, 
previously boiled and cooled. Stir the 

yater thoroughly and allow to stand for 
30 minutes before drinking. 

Be especially suspicious of water around 
native villages or their remains. The wa- 
ter is probably polluted. 
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/F YOUR PLANE 
1S TO SERVE AS 
LIVING QUARTERS 
COVER OPEN DOORS 
ANDO HATCHES 
WITH MOSQUITO 
NETTING OR A 
SINGLE THICKNESS 
OF Your 
PARACHUTE 








If plane lands intact, crew first secures it, next tries to make radio contact, then follows other directions diagrammed here. 


If no natural source of water can be 
found .mmediately, the stems of lianas, 
jungle grape vines and large rattans con- 
tain a good water substitute. Cut them 
near the ground and drink the sap. 

In forests, rain water often can be col- 
lected by digging a hole and lining it with 
your parachute. The larger lower leaves 
of trees also collect water. 

Save your parachute or as much of it 
as you can. The shrouds can be braided 








into a strong rope. The canopy can bes 
cut and folded to form a good tent. A 
double strand of shroud line will be strong 
enough to carry your weight with plenty 
of strength to spare, but it will chafe when 
run over rocks or tree bark. 

Your parachute pack can be converted 
into a handy knapsack. The pack forms 





the base of the knapsack and the web 
straps form the shoulder straps. Addi- 
tional equipment can be carried in your 
gas-mask bag. Check your equipment 
carefully before leaving plane. It is im- 
portant to keep as dry as possible. If you 
have them, include extra shirt, pants, un- 
derwear and socks in your kit despite ex- 
tra weight. You will sweat freely and 
should avoid rapid cooling of your body. 
Chilling reduces body resistance and can 
cause pneumonia, bronchitis. stomach 


cramps and skin infections 





Wet clothing should be changed for dry 
as soon as practicable. If you have no 
change of clothing, build a fire, strip, rub 
your body, arms, and legs vigorously to 
dry them and increase the circulation of 
your blood. Remain naked until yow 
clothes dry. 

Avoid tight-fitting clothing. Cotton 
shirts are better than wool, cooler and 
more resistant to snagging and fungus rot. 
Gloves will protect your hands against 
burrs, nettles and mosquitoes 









“ 
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It you are traveling as a group, take 
your life rafts. They can often be used 
for transporting equipment if not your- 
selves. Two men can carry them swung 
on poles. 

Before leaving your plane, burn all pa- 
pers, technical orders and trip data that 
might be restricted, confidential or classi- 
fied. Secret instruments should be 
smashed and the parts buried. If you are 

(Continued on page 88) 
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I’ YOU land your plane in a clearing, 


plan to stay with it a few days. If you 

crash-land in trees, camp near the 
wreckage temporarily. If you were fol- 
lowing your normal flight course, your 
plane will be easier to locate than you will 
be. 

In a multi-place plane, good quarters 
can be set up inside the plane by covering 
the door and cockpit openings with mos- 
quito netting or parachutes. 

If your plane is intact and there is some 
chance that you may be able to fly it out, 
your first job is to secure it by digging 
hub-deep holes for the landing wheels and 
staking down wings and tail. 

Your second job is to attempt to estab- 
lish radio contact and set up signals. Place 
bright-colored or reflecting objects on the 
wings and around the plane. Cowl pan- 
els placed upside-down form good reflec- 
tors. Line them up side-by-side on the 
wings where they can reflect the sun. 





BAILING OUT? 

Normally, a controlled crash land- 
ing, with fuel to spare, is preferable 
to bailing out because: 

The intact outline of your airplane 
will help searching parties find you. 
The airplane will provide shelter. 

Residual fuel and oil can be 
drained and burned for warmth and 
to supply smoke or signals. 

Material will be available for im- 
provised sun helmets, fish spears, 
shelter, bush knives, signalling de- 
vices, etc. 

If, however, it is necessary to bail 
out, you should attempt to: 

Tuck your maps and emergency 
rations inside your clothes. 

Make your way to the wrecked air- 
plane if it is not too far away. 

Prepare some sort of signalling de- 
vice for instant use. 

General suggestions: 

Wear, or carry with you, appropri- 
ate clothing. 

Wear shoes that you can walk home 
in. 




















“Jungle Emergencies,” from which this article is derived, is the title 
of another in the series of lively authoritative booklets written by 
the Safety Education and Air Traffic and Safety sections, AAF, to help 
airmen forced down in unfamiliar areas of the earth. Other booklets in- 
clude "Arctic Emergencies” (FLYING, February, 1944) and "Desert 
Emergencies," to be published in a future issue of FLYING. The book- 
lets have buttoned-over covers to protect and make them easier tocarry. 
They are well-illustrated with drawings of edible and poisonous plants 
and diagrams explaining how to survive in strange environments.—Ed. 








Lay several fires within a few hundred 
feet of the plane, so they can be lighted 
when a rescue plane is sighted. Place a 
small can of engine oil and a can of water 
near one of the fires. Engine oil thrown 
on a fire will produce black smoke, water 
will send up billows of steam. 

Do everything you can to make the 
plane stand out against its background. 
Orange life-preserver cushions are good 
for this purpose. If you have an emer- 
gency kit or a life-raft kit, use the large 
yellow-and-blue panel to signal. 

Divide general duties among your crew. 
It will help prevent fears and panic. Post 
a guard every night. If you are not with- 
in, or dangerously near, enemy-held terri- 
tory, keep a signal fire going continuously. 
This will conserve your signal-pistol am- 
munition or flares. 

Fix your location by compass, octant or 
the stars. Make scouting trips in search 
of streams, making sure to mark a trail 
in the form of knife cuts on trees, bent 
branches, arrows, or bits of paper or cloth. 
It is very easy to roam in circles in thick 
forest or jungle. 

If you find a stream, make careful note 
of its direction and position from your 
camp. It may lead you to civilization if 
you start to walk out. 

If you can’t locate a stream for drinking 
water, dig a hole in the lowest depression 
near your camp. If you don’t strike water 
down three or four feet, try another spot. 
Unless you are on high ground, water 
should be located in a few trys. 


A ——— 


Animal trails will eventually lead you 
to water. With few exceptions, all ani- 
mals travel towards water at dawn and 
dusk. 

Warning: All water for drinking must 
be purified either by boiling for three 
minutes or by treatment with Halazone 
tablets. Although not as effective as Hal- 














azone, tincture of iodine can be used as 
an emergency water purifier. Add three 
drops of iodine to each quart of water, 
previously boiled and cooled. Stir the 
water thoroughly and allow to stand for 
30 minutes before drinking. 

Be especially suspicious of water around 
native villages or their remains. The wa- 
ter is probably polluted. 
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If plane lands intact, crew first secures it, next tries to 


If no natural source of water can be 
found immediately, the stems of lianas, 
jungle grape vines and large rattans con- 
tain a good water substitute. Cut them 
near the ground and drink the sap. 

In forests, rain water often can be col- 
lected by digging a hole and lining it with 
your parachute. The larger lower leaves 
of trees also collect water. 

Save your parachute or as much of it 
as you can. The shrouds can be braided 








into a strong rope. The canopy can be 
cut and folded to form a good tent. A 
double strand of shroud line will be strong 
enough to carry your weight with plenty 
of strength to spare, but it will chafe when 
run over rocks or tree bark. 

Your parachute pack can be converted 
into a handy knapsack. The pack forms 





the base of the knapsack and the web 
straps form the shoulder straps. Addi- 
tional equipment can be carried in your 
gas-mask bag. Check your equipment 
carefully before leaving plane. It is im- 
portant to keep as dry as possible. If you 
have them, include extra shirt, pants, un- 
derwear and socks in your kit despite ex- 
tra weight. You will sweat freely and 
should avoid rapid cooling of your body. 
Chilling reduces body resistance and can 
cause pneumonia, bronchitis. stomach 
cramps and skin infections 





make radio contact, then follows other directions diagrammed here. 


Wet clothing should be changed for dry 
as soon as practicable. If you have no 
change of clothing, build a fire, strip, rub 
your body, arms, and legs vigorously to 
dry them and increase the circulation of 
your blood. Remain naked until your 
clothes dry. 

Avoid tight-fitting clothing. Cotton 
shirts are better than wool, cooler and 
more resistant to snagging and fungus rot. 
Gloves will protect your hands against 
burrs, nettles and mosquitoes. 





It you are traveling as a group, take 


your life rafts. They can often be used 
for transporting equipment if not your- 
selves. Two men can carry them swung 
on poles. 

Before leaving your plane, burn all pa- 
pers, technical orders and trip data that 
might be restricted, confidential or classi- 
fied. Secret instruments should be 
smashed and the parts buried. If you are 

(Continued on page 88) 



























The pilot's cockpit gives him excellent visi- 
bility, particularly for carrier operations. 


RITAIN’S latest carrier-based torpedo plane is a prod- 
uct of the Fairey company, the British firm responsible 

for the famed Swordfish and Albacore torpedo planes, 
and for the Fulmar carrier-based fighter. Many of the 
lines of the Fulmar can be seen in the Barracuda. 

First official mention of the Barracuda came recently, 
after several of these hitherto secret torpedo planes fell to 
the Germans in Norway during the torpedo attack on the 
German battleship Tirpitz. Prior to this operation, how- 
ever, the Barracuda had been operating aboard British 
carriers for some time. 

A high mid-wing monoplane, the Barracuda is powered 
with a Rolls-Royce Merlin engine. The crew is made up 
of the pilot, observer and radioman-gunner. An excel- 
lent photographic platform, the Barracuda has large win- 
dows in the fuselage under the wing (see the photo- 
graph directly below). 

A single torpedo can be carried externally. The Barra- 
cuda also can carry bombs and mines. No armament 
details have been released. 

The Barracuda is notable for its un-aerodynamic ap- 
pearance. A large flap hangs permanently to the under- 
side of the wing. The externally-hung torpedo slows 
down the airplane considerably. The variety of other 
protuberances, from air flow deflection vanes to the fixed 
tail wheel, slow the plane even more. The horizontal 
tail surfaces are braced high on the vertical surfaces 
to keep out of the area blanketed by the wing and flap. 
These photographs were taken for Fiymnc by Charles 
E. Brown of London. END 





reconnaissance. Fuselage length is approximately 39 feet. 








The large bulging windows in the fuselage are excellent for 





Torpedo, bombs or mines are hung on external racks beneath the 


fuselage. The Rolls-Royce Merlin engine develops about 1,300 h.p. 
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Many Fulmar features are visible here: short-span (49 feet) ta- 
pered wing, tail unit and retractable wheels. Note carrier hook. 
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Young men, such as these Martin employees routing wing sections, are first draft choice. 


service regulations on these under-26- 

years-of-age key employees of the 
commercial airlines and the aircraft pro- 
duction industry: flight personnel—1,600- 
odd; maintenance personnel — 2,000-odd; 
engineering personnel—5,000-odd? 

The answer to this question may de- 
termine the ability of transport companies 
to continue operations on a scale in keep- 
ing with their amazing wartime records 
and of the aircraft producers to continue 
their tremendous monthly output. 

To seek the answer is to become 
enmeshed in an inscrutable maze of man- 
power red tape. 

Air transport and aircraft manufactur- 
ing executives, like their counterparts 
elsewhere in the war program, have been 
mildly confused by selective service regu- 
lations ever sifce the inception of con- 
scription, never knowing how long they 
could expect to hold on to “essential” em- 
ployees. 

But this mild confusion, taken in good 
spirit on the assumption it was unavoid- 
able in such a mammoth military under- 
taking as this country was embarked up- 
on, gave way to utter bewilderment late 
in February—and since then war produc- 
tion and transport directors have wand- 
ered about in a labyrinthine structure of 
manpower controls. 

It was in February that President 
Roosevelt ordered a review of 5,000,000 
occupational deferments in all age brack- 
ets, and there followed a series of de- 
velopments in the manpower control sys- 
tem which had the employers and their 
employees alternating between cold 
Sweats and feverish temperatures, until 
finally one Washington correspondent was 
moved to report: “There’s not a draft-age 
man in the country who can tell you at 


Weer is the effect of present selective 


this minute where he stands.” 

First, deferments were outlawed for 18- 
to 2l-year-olds. Then neither age nor 
fatherhood mattered one iota. Then the 
18 to 26 category got the spotlight and 
fatherhood didn’t matter. Then men over 
26 and especially fathers were granted 
liberal deferments. Then strict deferment 
policies were applied to those betwen 26 
and 29. Then induction of all men over 
25 in essential occupations was stopped. 
These were a few of the developments in 
recent months which gave rise to the cor- 
respondent’s statement. 

After months of inter-departmental, 
government-industry and other types of 
negotiation and manipulation, however, 
certain facts now are clear. Selective 
Service is operating progressively within 
various age groups. It can be said, with- 
out straying too far from truth, that any- 
one under 26 years is headed directly to 
the Army or Navy unless he is physically 
unacceptable. Those between 26 and 29 
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YOUR 
DRAFT 
STATUS 


By CHARLES WILSON 


Heavily staffed with young 
men, aviation must expect 


deep inroads by the draft. 


are scarcely less vulnerable. The excep- 
tions will be noted momentarily, but the 
essential fact is that local boards, flooded 
with new regulations, are concerned pri- 
marily with meeting one goal—that of fill- 
ing their quotas. Young, 1-A material ac- 
cordingly will do well to pay not too 
much attention to the elaborate proced- 
ures set up for obtaining deferments. 
This is no attempt to criticize the se- 
lective service system or the military 
services for their desire to draft all men, 
able bodied, under 26—and eventually all 
under 30. It rather represents an en- 
deavor to point to the possible effects of 
the new conscription rules with respect 
to air transport and aircraft production. 
The question of whether a man contrib- 
utes more to the war effort on the pro- 
duction lines than in uniform appears in 
general to have been settled in the nega- 
tive, and yet the Secretary of War, Secre- 
tary of the Navy and the Maritime Com- 
mission Chairman, can report that: 





___Flight Personnel ' 
CAPT COP RAD ENG NAV _ TOTAL 











Key: CAPT—Captain 
COP—CoPilot 
RAD—Radio Operator 
ENG—Engineer 
NAV—Navigator 





Recapitulation 


Airline Personnel in Key Positions Under 22 and Between Ages 22-26 
Under 22 


| 34 103 42 7 187 2 5 6 23 I 147 85 133 11 423 
Ages 22-26 
_182 809 236 132 75 1434 13, 54 79 161 60 726 258 162 60 _—i1575 


Key: FR—Foreman 
CC—Crewchief 
IN—Inspector 
SM—Senior Mechanic 
LM—Lead Mechanic 


of 


________ Maintenance Personnel __ _ 
FR CC IN SM LM ME JM AM MT _ TOTAL 





Key: ME—Mechanic 
JM—Junior Mechanic 
AM—Apprentice Mechanic 
MT—Meteorologist 
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Under 22 22 to 26 
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Key: FR—Foreman; CC—Crewchief; IN—Inspector; SM—Senior Mechanic; LM—Lead Mechanic; ME—Me- | 
chanic: JM—Junior Mechanic; AM—Apprentice Mechanic; MT—Meteorologist. 


FLIGHT PERSONNEL 











Under 22 22 to 26 

CAPT COP RAD ENG NAV CAPT COP RAD ENG NAV __ TOTAL! 
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TOTAL | 34 03 42 7 182 809 236 132 75 162! 
Key: CAPT—Captain; COP—CoPilot; RAD—Radio Operator; ENG—Engineer; NAV— 

Navigator 





This is a breakdown of draft-age airline male personnel. 


“The aircraft plants and the shipyards 
must not only be provided replacements 
for men called into the armed forces, but 
they must be given 200,000 additional 
workers to supply the demand for planes 
and ships.” 

It would seem then, at first blush, that a 
blanket deferment for the few thousand 
key employees in the 18-26 group con- 
nected with aviation—by no means all the 
aviation personnel in that age category— 
would have no appreciable effect on an 
army which Stimson says can miscalcu- 
late its strength by 100,000 and still be 
making only a two per cent error. 

But there happens to be a dozen other 
activities rated in varying degrees of es- 
sentiality along with aviation. As the in- 
vasion approached, bringing with it the 
crucial phase of the war, the need for 


young men, strictly for combat replace- 
ments, became acute, and the decision was 
made by the top command that each de- 
ferment would be meted out only after 
the most meticulous consideration of the 
applicant’s qualifications. 

Employees in the following aviation 
“must” programs are eligible for defer- 
ment consideration: Group I-IV aircraft, 
aircraft carriers, aircraft maintenance in- 
cluding modification centers, aviation 
gasoline, flight personnel, and ground per- 
sonnel outside the United States. 

Being eligible for deferment and obtain- 
ing it, however, are not quite similar. It 
now appears that perhaps 90,000 to 100,- 
000 key individuals may obtain defer- 
ments, this figure representing the allot- 
ment to all the war programs included in 
the new draft rules. Half or more will be 


merchant mariners, leaving a small kitty 
to divide among the remaining essential 
occupations. 

About all that can be said is that air 
transport and aircraft production will re- 
ceive as favorable if not more favorable 
consideration than other wartime essen- 
tials. 

Both transport and manufacturing in- 
dustries have powerful representation in 
Washington in the person of Gen. H. H. 
Arnold, head of the Army Air Forces. Al- 
though aircraft production leveled off 
some after the peak month of March, 
there is optimism that production goals 
which may be set from month to month 
will be met. The Air Transport Command, 
for which the commercial airlines operate 
under contract, likewise is a top-ranking 
priority enterprise and will not be per- 
mitted to suffer too great losses of man- 
power. 

Balancing these factors somewhat are 
the youth of the aviation industry in gen- 
eral which makes its personnel more vul- 
nerable, and the assiduous manner in 
which local boards are lapping up youth- 
ful Army-Navy eligibles. 

A counter-balancing factor that should 
be suggested is the likelihood that should 
local boards too greatly ignore deferment 
requests, we may see a considerable num- 
ber of Army enlisted reserves among 
ground crews and engineers. 

It might be useful to survey the air 
transport manpower pool potentially avail- 
able to the armed forces. Most recent fig- 
ures show that at least 25 per cent of 
flight and skilled maintenance personnel is 
in the 18 to 26 age bracket, and it must be 
noted that no provision is made for de- 
ferment of maintenance personnel within 
the continent. 

Among the flight personnel there are: 
183 captains, 843 co-pilots, 339 radio op- 
erators, 174 flight engineers and 82 navi- 
gators, making a total of 1,621. 

Among maintenance personnel there 
are: 15 foremen, 59 crew chiefs, 85 in- 
spectors, 184 senior mechanics, 71 lead 
mechanics, 873 mechanics, 343 junior me- 
chanics, 295 apprentice mechanics and 71 
meteorologists, making a total of 1,998. 

A more complex picture is presented in 


| “the production end of aviation. The en- 


gineering personnel, aged 18 to 25 in- 
clusive, in a group of west coast plants, 
totals 3,088 or 30.3 percent. Some of 
these, presumably, are classified 4-F. 

East Coast companies affiliated with the 
National Aircraft War Production Council 
report a total of 1,908 employees in crit- 
ical engineering occupations, or 30.6 per 
cent, exclusive of 4-F’s. These occupa- 
tions include design and drafting, compu- 
tation and analyses, testing and technical 
co-ordination. The Council says that a 
denial of deferments to these employees 
would make it “impossible” to complete 
presently scheduled design work. 

Government spokesmen say about four 
out of five employees in deferrable occu- 
pations may be called for induction, and 
perhaps 60 per cent of these will pass 
physical tests. 

It thus becomes apparent that radical 
adjustments may have to be made in 
both the aviation transport and produc- 
tion industries. END 
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Smithsonian 


The other day we paid a visit to Smith- 
sonian Institution and its secretary, Dr. 
C. G. Abbot, and came away with two 
startling facts. 

The first fact is that Smithsonian has 
the best aviation collection of any mu- 
seum in the world. 

The second fact is that, everything con- 
sidered, the collection is also the world’s 
worst. 

Nobody is more acutely conscious of 
these facts than Dr. Abbot. Better than 
any other man, he knows why the avia- 
tion collection outranks any other, and 
more than any other man he is acutely 
conscious of its limitations. 

It is largely a limitation of quarters. 
The collection is housed today under two 
roofs. Some of the rarest items—like 
Wiley Post’s Winnie Mae—hang from the 
ceiling of the Arts and Industries Build- 
ing, a red brick structure built in 1879 
and also housing a miscellany of collec- 
tions, including the horse and buggy, 
stamps, various kinds of trains and street 
cars, and the party dresses worn by the 
wives of the presidents. The rest of the 
aviation pieces are crowded into what is 
eupheumistically called the Aircraft 
Building, a hangar-like structure of corru- 
gated iron in Arts and Industries’ back 
yard. Aircraft was built in 1917 to house 
wartime office workers and Smithsonian 
took it over after the Armistice. 

The collection is excellent as far as it 
goes because of the experts who have as- 
sembled it. Samuel Pierpont Langley did 
most of his aviation pioneering while he 
was secretary of Smithsonian, and the 
collection is therefore rich in relics of his 
work. Late one chill afternoon in De- 
cember, 1903, a second attempt was made 
to fly the Langley aerodrome from the 
deck of a houseboat on the Potomac and, 
watching through a four-inch telescope 
from one of the red-brick towers of the 
Institution, was a young man named C. G. 
Abbot. He has been watching aviation 
with the same intense interest since. His 
most recent achievement was to bury the 
misunderstandings between Smithsonian 
and the Wright brothers over their first 
flight and arrange for the post-war re- 
turn of the Wright Kitty Hawk model 
from England to Smithsonian. 

Since becoming the head of Smith- 
sonian he has also had the advice and ex- 
pert aid of Paul Edward Garber, an ex- 
airmail pilot and assistant curator of en- 
gineering now on leave to the Navy. Be- 
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tween them, they have made the collec- 
tion as it stands today the best in the 
world. 

But to the wartime eye of a modern 
American—man, woman, or boy—it is a 
strange collection indeed. Combat planes 
from the last war and some of the first 
record-breakers of the twenties are found 
in the Aircraft Building, and there are 
small models of such bat-like beauties as 
Leonardo da Vinci’s one-man job of 1490, 
Henson’s proposed airliner of 1842 and 
the Lilienthal glider of 1894. 

This is a proud collection—the most 
extensive in the world. It outranks any- 
thing else in this country—including those 
at New York, Philadelphia, and Chicago— 
and before the war outranked one near 
Paris and another at Munich. It would 
seem fair to assume that these last will 
not be in the running post-war, if they 
are even in existence. 

But the amazing thing about looking at 
Smithsonian through aviation eyes is that 
the present collection is muted, mangled 
and badly displayed, and that the visitor 
has to keep reminding himself that there 
is a war on. There is no way of knowing 
that in the last 10 years we have estab- 
lished, once and for all, that we are the 
greatest aviation nation in the world, the 
greatest builders of aircraft. The impres- 
sion one brings away is that we patted 
Wiley Post, Lindbergh and the other dis- 
tance-flight boys on the back, racked up 
their planes and returned to contemplat- 
ing the horse and buggy. 

There is, of course, a reason why this is 
temporarily true. Army, Navy, the in- 
dustry and manpower are at war. Planes, 
engines, and equipment are available. In- 
deed, Dr. Abbot is almost daily embar- 
rassed by someone in the industry offer- 
ing to send along a battle-scarred World 
War II plane for exhibition. Smithsonian, 
understandably, hasn’t the room and 
there isn’t the manpower and material to 
build additional quarters. 

But at this writing there are no plans 
crystallized whereby quarters will be 
available, post-war. For a decade, Smith- 
sonian officials have been pointing this 
out to no avail. Their most recent pro- 
posal was to the National Resources Plan- 
ning Board (shortly before that Board 
folded) for $25,000,000 in post-war build- 
ing funds, some $10,000,000 of which was 
to be used for a new Arts and Industries 
building. It should be emphasized that 
the appropriation was not for a new and 
separate aviation building. The plans 


49 


called for an extension of the present 
horse-car-under-the-airplane’s-wings ar- 
rangement. 

With America established as a world 
leader, if not the world leader, in the air, 
and with our aircraft builders undoubt- 
edly the most efficient and productive in 
history, this would seem a paradox that 
deserves the attention of Congress. Plans 
should be made now for giving aviation 
the prominence it deserves if for no other 
reason than that the youth of the nation, 
who make a beeline for Smithsonian the 
minute they reach Washington, may come 
away thoroughly enlightened and in- 
spired, instead of bewildered and disap- 
pointed. 


Fish Story 


We thought we had a third candidate 
for the Loyal Order of Gremlins the other 
day, but we’ve checked the facts carefully 
with the Office of the Co-ordinator of In- 
ter-American Affairs, source of the news, 
and find that it is unadulterated truth. 

It concerns the Caribbean Fishery Mis- 
sion, which has just completed the first 
extensive fishery survey using the air as 
a basic means of transportation. A total 
of 25,000 miles of the survey was con- 
ducted in transports. Surface vehicles, 
including schooners, sloops, trains, gas- 
cars, automobiles, dugout canoes, ox- 
carts and horses, contributed a total of 
only 5,000 miles. 

The survey covered an area of 800,000 
square miles in which about 95,000 com- 
mercial fishermen and 30,000 boats oper- 
ate. The Rockefeller Committee and the 
Fish and Wildlife Service of the Interior 
Department sponsored the work, result- 
ing in findings which are being used to 
increase the catch of fishermen in the 
area and, post-war, will be invaluable to 
sports fishermen in search of a prize 
tuna or swordfish. Indeed, the Mission 
reports that the pelagic species of fish— 
migratories existing near the ocean sur- 
face, such as tuna, swordfish and Span- 
ish mackerel—“offer, both inshore and 
offshore, the greatest possibilities for 
fishery development in the Caribbean.” 


Second Front 


Every once in a while Gen. H. H. 
Arnold says something about what’s go- 
ing on in the air over Europe. It’s a 
subject so obviously close to his heart 
that you might forgive him for getting 
oratorical. He doesn’t orate. He might 

(Continued on page 130) 




















FACTORY MEDICO 





Clinical section of a Curtiss-Wright hospital in New York State treats slight injuries to reduce amount of infection. 


By FREDRIC SINCLAIR 


By handling 5,000 patients per week, the medical division of Curtiss- 


Wright's New York State plants reduces man-days lost through illness. 


face. His excitement and the heat of 

the radiator the doctor had maneu- 
vered him to were combining to conspire 
against him. Tiny, livid blemishes were 
erupting on his face. The madder he 
got the quicker they popped out—spread- 
ing fast—mottling his face, 

The doctor watched with interest, 
tapping a pencil against His teeth. 
“You’re going to be plastered with them 
in another hour,” he observed dryly. He 
thumbed a push-button under his desk 
and a nurse entered the office. The doc- 
tor nodded at the speckle-faced young 
man. “Isolation case, Miss Robinson,” 
said the doctor. “Sorry, my boy, you’ve 
a fine case of measles.” 

The nurse firmly marched the young 
service representative out of the office. 

This happened at 8:10 in the morning. 
The doctor’s day officially began at 8:30. 
But by 8:30 he had already talked to 
three more patients, inspected some new 
equipment, checked X-ray photos of an 
injured rib and had smoked in the neigh- 


Qiiace. His was happening to his 


borhood of 10 cigarettes. By 8:30 he was 
in high gear. 

He’s a dynamo, this young factory med- 
ico, Dr. Stuart A. Good, M.D., medical 
director of the Curtiss-Wright Corpora- 
tion, Airplane Division, New York State 
plants. His capacity for work is amaz- 
ing. He combines the qualities of an 
astute practitioner and a diagnostician 
into one 200-pound package of energy 
and dynamite and keeps it capped under 
a bland face, a mild voice and affable 
eyes. 

He handles quite a job. As head phy- 
sician of the New York State plants his 
patients number about 40,000 men and 
women war workers. The medical staff 
handles on an average of 5,000 patients 
each week, whose injuries and illnesses 
range from simple cuts and bruises to 
amputations, from measles to dermatitis. 

He supervises the hospitals and clinics 
of the plants, guides the purchasing of 
all medicinal and surgical equipment and 
personally looks in on many of the cases 
that pass through the hospital daily. 


The Curtiss medical department enjoys 
an enviable record in cost maintenance 
Based on tabulations released by the 
National Compensation Board, whict 
figures medical cost per employee fo 
all industries employing more than 1,000 
workers, the Curtiss medical depart 
ment’s compensation expenditure for the 
year of 1942 is about $2.50 below th 
national average. 

It’s the medical department’s job ti) 
check the sanitation, ventilation and gen 
eral hygiene of the plants. Members 
the staff make frequent trips through th: | 
shops on the lookout for hazards to lit 
and limb of war workers, checking vei 
rious danger points on many of the prov# 
duction machines. They pass on thei] 
suggestions to the safety committee oll 
the plants and Dr. Good quietly recheck ™ 
the following week to see if they’ve bee] 
carried out. He’s not so quiet if the 
haven’t been. i 

Touring the kitchens and cafeteris] 
the medical staff's eyes are alert at) 
guick to spot any unclean dishes or st 














Dr. Stuart A. Good. 


verware that might slip through the vigi- 
lant hands of the kitchen help. Dr. 
Good makes a fetish of cleanliness. “Dirt 
breeds germs and germs breed disease 
and disease kills people,” he quotes a 
schoolboy’s parable. “Or makes ’em 
pretty damn sick,” he adds. 

A great believer in the maintained 
health of the war workers, Dr. Good was 
responsible for the concentrated vitamin 
drive that extended into a steady feature 
in the plants. He also instigated the 
sale of cold vaccine tablets in the plants, 
whereby through proper dosage the war 
workers are immunized to a certain de- 
gree from that great bugaboo—the com- 
mon cold. 

Medical authorities have estimated 
that head colds are responsible for the 
bulk of absentees in industry. The time 
off ranges from a half day to three days. 
Over a period of time, these days lost 

(Continued on page 94) 


Eye injuries are major cause of lost manhours. Here, Dr. George Fisk examines patient. 


X-ray prints of Curtiss-Wright workers. Two X-ray technicians assist 42 nurses and |! doctors to provide 24-hour service. 
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Flying Fortresses are sent to Cheyenne 
right from the factory. Modifications, 
such as this tail turret assembly, are 
built into the assembly-line products. 


ODIFICATION 
CENTER 





UAL's Cheyenne base was asked to modify two Forts. Soon it 
was in business, and has since modified several thousand. 


a typical western cow town with a pop- 

ulation of 14,000. In later years it was 
headquarters for United Air Lines’ major 
maintenance base. 

Today, in place of the whoops and 
hollers of Indians and rootin’, tootin’ cow- 
boys, the air around the town is filled 
with the roar of four-engined bombers, 
noise of riveting guns, clanking of sheet- 
metal work, and all the other sounds 
which go with a modern war plant. Now 
the town’s population is more than 44,000. 


Fe spi years ago, Cheyenne, Wyo., was 


Largely responsible for the transforma- 
tion has been United Air Lines’ modifica- 
tion center, devoted solely to modifying 
and building parts for AAF Flying For- 
tresses. United has modified several thou- 
sand Forts and has manufactured more 
than 4,000,000 parts used in them. 

It all started in January, 1942. One win- 
try day, when the mercury was 30° 
“down under,” W. P. Hoare, superintend- 
ent of United’s Cheyenne base, received 
a telegram from the Army Air Forces Ma- 
teriel Command stating that two For- 


tresses were about to be sent to Cheyenne 
for modification. Could United handle 
the work? 

The Air Forces explained that these 
planes were to be used on a photographic 
mission and needed camera installations 
plus additional fuel tanks for long range 
flying. War plants still were flooded with 
the terrific blast of work set off by Pearl 
Harbor and couldn’t do the job quickly 
enough. The Materiel Command turned 
to the well-equipped airline. 

United complied by telephone and the 
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planes soon arrived. Almost simultane- 
ously came two civilian representatives 
from the Army and an engineer from the 
Boeing Aircraft Company at Seattle. The 
Air Force representatives brought huge 
aerial cameras; the Boeing engineer data 
on how much additional load the For- 
tresses could stand. 

No blueprints were forwarded for this 
first job. Three holes, each approximately 
14 inches in diameter, had to be cut in 
the bottom of each plane’s nose; three 
weighty cameras mounted so that the 
lenses would fit perfectly into the holes; 
additional fuel tanks installed on built-in 
cradles within the fuselages—all without 
designs or specifications. 

Noses of the planes were held by man- 
power while mechanics cut the necessary 
holes. Make-shift mounts and supports 
were built in to hold the cameras firmly 
in position. With the installation of modi- 
fied Douglas DC-3 wing-tanks, the fuel 
loads and cruising range of the bombers 
were increased substantially. 

Work on those two planes was accom- 
plished in 30 days by 30 men, directed 
by Don Stombaugh, then United’s fore- 
man in charge of the sheet-metal shop, 
how assistant superintendent of the modi- 
fication center. The company had to move 
its own planes out of the main hangar. 

It apparently was worth all the effort 
because it later was learned that one of 
the planes was used to take the first aerial 
photographs of war-time Japan. 

That was the first job and, at the time, 
United’s personnel believed it would be 


Operations at Cheyenne have gotten on a factory production basis. Drop ham- 
mer operators stamp out metal fittings for tail turrets to be installed on Forts. 








Chin turret assembly was developed and produced by United's engineers in early days 
of Cheyenne center. It is now being manufactured at the factories making the Forts. 


the one and only. But in March, after 
two additional “projects” had been com- 
pleted, the company began to realize it 
really had entered the modification busi- 
ness on a big scale. 

Just as work on the first two planes 
was in the final stage, word came that 
seven more planes were on the way—this 
time for the British. 

Lou Long, who has been with United’s 
engineering department since 1937, had 
been on loan to the Materiel Command 
as a co-ordinator in the Government Fur- 
nished Equipment Branch of Production 
Engineering Division at Wright Field. He 
was instructed to report to Cheyenne to 
supervise future modification work. 

In mid-February the Forts arrived. 
Again it was a case of no blueprints, no 
designs and no specifications—this time 
not even a Boeing engineer or Air Forces 
representative. Orders read to convert 
the planes to accommodate the British 
bombsight (which is shaped different 
from ours), to change the instruments 
and other measuring devices so they 
could be read in British units as well as 
American, to revamp the electrical sys- 
tem and wiring to suit British radio in- 
stallations, to install racks and chutes to 
fit British flares and drift recorders, and 
to install special bomb racks and electrical 
solenoids for fusing British bombs. 

February in Cheyenne is cold and 
working on planes out-of-doors isn’t fun. 
United had no hangar space for the new 
arrivals and, although crews occasionally 
did work on one plane at a time indoors 
the arrangement was much too slow. The 
engineers still thought plane-modification 
at Cheyenne was somewhat of a war-time 
freak and they made no immediate plans 
for future permanent hangars. Instead, 
they constructed a temporary lean-to 
against the leeward side of the main han- 
gar. This was built at right-angles to the 

(Continued on page 114) 


Size of hangar can be judged by parts of nine Fortresses shown here. The mobile servicing platform in foreground 
is attached to the plane before it enters hangar and, traveling on skids, remains with plane throughout modification. 
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Medel room of National Inventors’ Council, where the 


models submitted to the council are stored. 


INVENTORS’ COUNCIL 


By CHARLES E. PLANCK 


Jhe 40,000 aeronautical ideas submitted to the Council since 1940 


contain many "“queeries,” but the best are improving U. S. aircraft. 


T IS difficult to write anything about 
the National Inventors’ Council and 
not yield to the temptation to get down 
to cases. 

But when you do get down to cases 
in this interesting Government war 
agency, you find that you can’t see the 
flowers for the crackpots. Take any 
tack you please and the staff of the Coun- 
cil can produce examples by the score 
of “queeries”. 

Here is one of the most practical of 
our war enterprises, a continuous, search- 
ing and probing for ideas that will help 
to win the war. Yet paradoxieally the 
council deals with more _ impractical 
ideas than almost any other. 

Col. L. B. Lent is chief engineer of 
the council and since he is an old timer 
in aviation his mind leans willingly to- 
ward the great mass of ideas aeronau- 
tical which have been fed into the mil] 
by engineers and amateurs alike. 

He is also bursting with ideas that he 
cannot discuss. In talking with him, you 
sense a comparison with a plane, its 
wheeis against the chocks and its motor 
revving up trying to take off. Secrecy 
is his chock. He knows of so many good 


things coming in aviation that he has 
difficulty not to lift just a corner of the 
secrecy blanket that covers them. 

In the months since the council was 
founded in August, 1940, it has received 
200,000 communications, all of which con- 
tained inventions or inventive ideas. The 
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Col. Leon B. Lent, chief engineer of the 
National Inventors’ Council since 1942, 
learned to fly at Langley Field, Va., 
in 1917, where he organized the repair 
shops. He has been an Air Corps reserve 
officer ever since, has logged 3,000- 
plus hours. He was general superintend- 
ent of U. S. Air Mail Service 1919-21 
and is a long-time aviation consultant. 


number of these that warranted serious 
considerations has surprised the mem- 
bers of the council and they ascribe this 
situation to the fact that the ingenious 
men of the country, especially its trained 
engineers, have willingly let their brains 
go to war. The practical purpose of the 
council is to uncover ideas under 12 
subject headings that will be helpful in 
winning the war. 

They estimate that five per cent of the 
ideas submitted are definitely worthwhile 

Aeronautics, of course, is one of these 
headings and 20 per cent of the ideas sub- 
mitted are concerned with some phase 
of it. About 40 per cent of them concern 
the field of ordnance. Al] other branches 
of warfare share the remaining 40 per 
cent. Out of aeronautics’ 20 per cent, ac- 
cording to Colonel Lent, have come in- 
ventions and ideas destined to be valuable 
leftovers for civilian flying development 
when the war ends. 

One of the interesting new inventions 
is a brake for airplanes which military 
officials regard as better than anything 
now in use. It is light, especially effec- 
tive and provides means for dissipating 

(Continued on page 108) 
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This diagram illustrates how 
the bullet keeps its forward 
speed no matter in what direc- 
tion the gunner is shooting. 


AIM 








The best chance to hit 
the attacking fighter is 
on bracketed section of 
the curve of pursuit. 
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men alive today—and considerably 

fewer enemy planes and pilots—if 
aerial gunners and pursuit pilots at the 
start of the war had known as much about 
the theory of gunnery as they do now. 

Maj. John D. Eiland, Jr., and Maj. Char- 
lie Falleta, for instance. Both Alabama 
boys, majors at 26, they are together now 
at the fixed aerial gunnery school at Wil- 
liams Field, Chandler, Ariz. Major Falleta 
has 15 Japs to -his credit and Major Eiland 
three Germans, plus five probables. Their 
combined number of missions is 175. This 
is what they say: 

“If we’d known then what we know 
now about aerial gunnery, what a differ- 
ent story it would have been!” 

Those are the words of officers who 
have flown Lockheed Lightnings and Bell 
Airacobras against the enemy. 


[ines would be a lot more of our air- 


WHEN YOU 
ARE HERE eae 


Corrections must be made because the 
bullet has the same forward speed as 
the bomber. If gunner leads attacker 
in this position he will surely miss. 


BULLET GOES HERE 


PATH OF BulieT 






CURVE OF PURSUIT 


By GAITHER LITTRELL 


FLYING's Western Editor 
New bomber gunnery is based on fact that attacking 
fighters must approach on a fixed line of flight. 


Non-commissioned men have practically 
the same thing to say: 

“Listen! There’s nothing like this new 
technique of aerial gunnery work. If we’d 
had any of this theory pounded into our 
heads when war broke out, there’d be a 
lot fewer Japs and Germans in the air 
right now!” 

Whether they are at the controls of a 
fighter plane, pressing spurts of steel into 
the enemy fighters or bombers, or whether 
they have their two hands on turret or 
waist guns protecting their bombers, ours 
are the world’s best gunners. 

The reason is because they know a new 
theory of gunnery. 

To start the riddle, how much should 
an enemy fighter plane, coming at you 
laterally at 300 m.ph., be led by your 
guns if he is 400 yards away and your 
bomber is traveling in the same direction? 



































































To allow for forward speed and deflection, aim between the attack- 
ing plane and your plane's tail. If you lead fighter, you will miss. 


~ 
When a fighter attacks from the rear, aim below him, as shown 
here. All deflection shots shown have been corrected for trail. 
Don’t be too incredulous when you are 
told that you don’t lead him at all—you 
trail him! 
- If you don’t do exactly that you'll have 


time to contemplate your mistake while 
swinging down in your parachute—pro- 
viding you’re one of the lucky ones to get 
out. 

Now, just one more riddle: What is 
the “curve of pursuit?” Fortunately, our 
young aerial gunners can answer that. 

The curve of pursuit is the line of flight 
any attacking plane with fixed guns must 
fly if the attacking pilot wishes to down 
his foe. Coming in to attack, the fighter 
must keep aiming at a spot where the 
attacked plane will be by the time his 
bullets get there. Therefore, in order to 
keep aiming at this plane, the attacker 
must fly in a slight curve. As he flies the 
curve, the attacker inevitably slides in 
ally toward the tail of the attacked plane. If 
the attacker doesn’t fly the curve of pur- 


ae suit his bullets are wide of the mark. 

e’d To give the, general public a close-up 
our picture of what our gunners are learning 
ea 


4 today, Maj. Gen. Ralph Cousins, com- 
alr manding general of the AAF Western Fly- 
ing Training Command, Santa Ana, Calif., 





of a recently permitted a group of newspaper 
into men and a FLYING representative to tour 
ther the gunnery camps of his command. 
t or With only one hour of mental instruc- 
ours tion on the new technique of position fir- 
ing, the writers were placed aboard three 
new Boeing Flying Fortresses, taken over the 
target range and were placed at waist 
ould guns—practice guns of 30 caliber—and 
you began firing at a 4x20-foot target towed 
your by an AT-23, a training modification of These gunnery directions go all around your line of flight, forming surfaces of cones from 
your the Martin Marauder. your plane. Give all fighters attacking from cone surface the same amount of deflection. 


ion? 
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It was the first time any of these novices 
had fired a machine gun, yet from a mov- 
ing plane, one managed to pump 80 shells 
out of a round of 100 into the moving tar- 
get at 400 yards! Another got 36 hits, an- 
other 29 and the others averaged about 
15 apiece. 

This with only one hour of mental in- 
struction! 

That instruction was given by officers 
under the command of genial Col. Her- 
bert Anderson, commanding officer of the 
Yuma, Ariz., Army Air Forces Field, 
where radio operators who have been 
graduated from radio schools learn to 
handle guns and double in brass when the 
going gets rough over enemy territory. 

After six weeks at Yuma, these men 
know as much about gunnery as they do 
about radio—an invaluable asset when the 
enemy fighter pilots are swarming in. 


YOU MUST AIM HERE 


In an attack from the front, the gunner deflects his aim 
toward bomber's tail to allow for bullet's forward speed. 


From there the tour went to Luke 
Army Air Forces Field, Phoenix, Ariz., 
where Col. John K. Nissley placed the 
writers aboard North American Texan 
trainers for a demonstration of ground 
strafing and firing at a moving target with 
fixed nose and wing guns. 

It is here that the curve of pursuit is 
demonstrated to its fullest, and advance 
pilots get their first air-to-air gunnery 
practice. The perforated cloth of the tar- 
gets show they are learning their lessons 
well. During the course they receive 30 
hours of ground school training and 22 
hours aerial practice, with .50-caliber ma- 
chine guns and 37- and 20-mm. cannon. 

One stop on the way was at Williams 
AAF Field, Chandler, Ariz., where a dem- 
onstration of the firepower of a Lightning 
was given. With three old airplane en- 


gines as the target, the plane was set on 
the ground 200 yards away. Suddenly its 
20-mm. cannon and four .50-caliber nose 
guns cut loose. The steel engines were 
practically turned to rubble. 

“You’ve heard that some of the Jap 
planes we hit seem to disintegrate in the 
air,’ Major Falleta said. “Now you see 
why. When that kind of fire hits them 
they just fall to pieces!” 

At Kingman, Ariz., Col. Harvey P. Hug- 
lin is in command. He is “Mr. Brains” of 
virtually the entire series of contraptions 
for making expert gunners. He ranks in 
this category with Brig. Gen. Martinus 
Stenseth, in charge of the aerial gunnery 
wing of the Western Flying Training 
Command. 

Colonel Huglin devised the triangular 
moving target ranges, the mobile skeet 
ranges, the idea of mounting shotguns on 


turret gun mounts for shooting clay pig- 
eons, and many other developments. 

The RAF is credited with working out 
the beginnings of position firing. Starting 


with this system, mathematicians’ at 
Wayne University, Navy consultants in 
Detroit, Ordnance Department experts at 
Aberdeen, the National Research Defense 
Council, and operations analysts with the 
Ninth Air Force in North Africa, worked 
out the thousands of calculations on 
which position firing, or sighting, is based. 

They calculated the amount of lead or 
defiection which a gunner has to allow to 
hit a fighter at any instant of attack. ‘To 
do this, they had to make exact allow- 
ances for the bomber’s speed, the muzzle 
velocity of its machine guns, the varying 
density of the air at different altitudes, 
the direction of the fighter with relation 


to the bomber’s line of flight and the 
fighter’s speed and range. All this was 
reduced down to the following: 

1. The only fighter which the defend- 
ing gunner is interested in is the one 
bearing down directly on his plane. This 
is the fighter that is attacking, trying to 
score hits. This also is the enemy fighter 
which is easiest to hit despite the fact 
that it appears in the gunner’s ring sight 
in, or nearly in, a headon position. 

2. The attacking fighter must fly the 
curve of pursuit to hit the bomber. 

3. The gunner does not always aim 
ahead or lead the target. Instead, he more 
often aims between the fighter and the tail 
of his own plane. This is because his bul- 
let takes the forward speed of his own 
plane. Therefore, in addition to whizzing 
out at an angle toward the attacker, it also 
is carried forward at whatever speed the 


Gunner deflects aim toward his own bomber's tail whether 
the enemy plane attacks from above, below, or at his side. 


bomber is traveling. This is the same 
principle as the kid on the bicycle deliv- 
ering papers. If he aims the paper di- 
rectly at the front porch, it probably will 
land in the bushes next door. 

4. In making its approach, an enemy 
fighter, no matter from which point he 
attacks, must come in on the gunner’s 
plane at one of a number of previously 
calculated angles. These angles form 
cones of fire. In position firing, the gun- 
ner is taught the proper sighting angles 
for each of these cones. His positions (be- 
tween the attacker and the tail of his 
own plane) are figured in radii, or rads. 
A rad simply is the radius of his gun 
sight, or the distance between the pipper 
in the center and the outer ring. 

If a fighter plane is coming in on the 

(Continued on page 152) 
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OLD HALL PATROL BOMBER, STILL USED BY COAST GUARD. NOTE EXPOSED GUNNER. 





Carrier operations at sunset were caught by a Navy photographer on the U.S.S. Wolverine on Lake 
Michigan. Texan above is taking off. Wildcat below spurts flame as pilot cuts throttle for landing. 
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Interchangeability keeps ‘em flying 


Grumman F4F Wildcat 


Unit construction and interchangeability helped put many a needed fighter 


back in the air again in the early touch-and-go days at Henderson Field. 


Emergency change of damaged blades, frequently found necessary in the midst of battle, 


is typical of the quick replacement possible through the Curtiss Electric's unit construction. 


CU RTISS ELECTRIC PROPELLERS 


“2 Curtiss unit construction 
Curtiss-Wright Corprration, Propeller Division 


permits compact shipment 




















By ERNEST BARCELLA 


Jhe Constellation’s flight 
not only set a record but 
created a new standard 
for transcontinental air 


service in post-war years. 


T IS early Sunday evening, April 16. 
Howard Hughes and TWA President 
Jack Frye decide that tomorrow is the 
day. Edward J. Minser, TWA meteorolo- 
gist, has predicted favorable weather. Or- 
ders go to make the plane ready. 

It stands out on the field at Burbank, 
Calif., looking like a gigantic streamlined 
whale with wings, its back humping as 
§ though it is about to dive. The triple- 

tuddered tail helps identify it as the 
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CONSTELLATION FLIGHT 





In this cockpit, Howard Hughes and Jack Frye piloted Constellation to a new record. 


Lockheed Constellation, world’s largest 
land-based transport plane. 

Crew members and passengers are in- 
structed to be aboard at three a.m. Pacific 
War Time, Monday, April 17. All hands 
are on deck an hour before take-off. 
Field lights cut through the darkness. 
The ground crew services the craft. 

Hughes climbs into the cockpit, takes 
his place behind the pilot’s controls on 
the left side. Frye moves into the co- 


pilot’s seat on the right. C. L. Glover, 
radioman, slides into his spot behind 
Hughes. R. L. Proctor, flight engineer, 
takes his post behind Frye. Howard Bol- 
ton, navigator, goes into his compartment 
on the left side of the plane directly be- 
hind the cockpit. 

At precisely 3:57 a.m. the Constellation 
starts rolling down the runway. Exactly 
6 hrs. 57 min. 51 sec. later, at 1:54:51 p.m, 
Eastern War Time, the plane is over 
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Washington National Airport. A new 
transcontinental record has been set. 

The estimated 2,300-mile trip was ac- 
complished at an unofficial average speed 
of 331.6 m.p.h. The Constellation was op- 
erating at only 65 per cent of its maxi- 
mum power. Frye said: “It was not a 
speed test. We came over in normal 
cruising power.” 

Further, flying conditions were not per- 
fect. The flight started in darkness. A 
couple of detours were necessary to skirt 
restricted Army areas. Some “weather,” 
including light icing conditions, made it 
necessary for the plane to veer slightly 
off the Great Circle route. 

The Constellation cruises with nearly 
the speed of a Lightning, can outrun a 
Jap Zero. It is powered by the same 18- 
cylinder Wright Cyclone, 2,200-h.p. en- 
gines (See page 70) being used on the new 
Boeing Superfortress. Its flush riveting 
reduces drag; its triple rudders give it 
great stability. It is maneuverable and as 


simple to service as a DC-3. 

Twelve passengers accompanied the five 
crew members on the memorable trans- 
continental trip. They were L. J. Chiap- 


pino, Leo Baron, Robert L. Loomis, Ed- 
ward J. Minser, Richard De Campo (who 
relieved Proctor as flight engineer at the 
half-way point), Lee Spruill and Orville 
R. Olson, all of TWA; Richard Stanton, 
R. L. Thoren and Thomas Watkins of 
Lockheed; S. J. Solomon, chairman of the 
Airlines’ Committee on Post-war Aviation 
Policy, and Lieut. Col. C. A. Shoop of the 
Army Air Forces. 

Let us make the record-smashing trip 
with them. They have plenty of room in 
the big plane. There are quarters for four 
extra crew members. Behind these, on 
the right side, is a cargo compartment. 
A diagonal aisle separates it from the 
radio equipment room on the left side of 
the plane. Behind these two compart- 
ments is the passenger section. 

The passengers have their choice of 
seats. On the left side is a row of 16 
“bench” seats. On the right are 11 blocks 
of back-to-back seats, each block accom- 
modating four passengers—a total of 44. 

To the rear are galleys. The one on the 
left contains a coffee-heater, a food jug 
and a thermos; that on the right has a 
refrigerator and drinking water. Behind 





Demonstrating big plane's capacity, this scene will be repeated in peacetime 
service when 57 passengers can ride comfortably in Constellation-type planes. 





Today, however, the Constellations have gone to war. 





Stripped for military 
service, the planes can carry 100 soldiers with full-sized U. S. Army packs. 


the two galleys are the two rest rooms. 

At 3:57 am., the Constellation starts 
rolling down the runway. In seconds, 
Hughes has it off the ground, climbing 
swiftly and smoothly. The field lights 
fade from sight. At 15,000 feet, Hughes 
levels her off. 

The passengers chat casually. Bunks 
are made up for those few who feel the 
need of sleep. 

Less than an hour after take-off the 
lights of Needles, Calif., wink below the 
left wing of the Constellation. (Fast trains 
usually require 11 hours to cover the 
same distance.) 

Minutes later, Kingman, Ariz., comes 
into view. Only a few years ago trans- 
port planes had to stop here to re-fuel 
on the Los Angeles to Winslow, Ariz., 
run. 

The sky is still clear. The weather at 
this point is CAVU—ceiling and visibility 
unlimited. But a “front” is expected 
ahead. Dawn breaks shortly after five 
am. as the Constellation roars toward 
Winslow. 

Some of the dozing passengers stir. Ol- 
son and Watkins heat coffee. Breakfast is 
served in packed boxes—orange juice, 
fruit, cereal, sweet rolls, coffee and milk. 
Loomis goes up front to relieve Frye, who 
comes back for a bite to eat. 

The sun breaks over the horizon. Min- 
utes later Winslow is left behind. The 
Constellation swings north. 

Just south of Durango, Colo., a bit of 
weather forms up. Clouds appear for the 
first time. Updrafts bounce the Constel- 
lation slightly. Light icing conditions de- 
velop near Wichita. Hughes takes the 
plane up to about 19,000 feet. Above, the 
sky is a deep blue. Below there is a 
solid mass of clouds. The ground won't 
be sighted again until near Cincinnati. 

Outside, the temperature is below zero, 
but inside the passengers are in shirt- 
sleeves. 

The Constellation passes south of Kan- 
sas City and goes over Butler and St. 
Louis. East of St. Louis brisk tail winds 
push the plane along. She is crowding 
400 m.p.h. and keeps it up to Cincinnati. 
The clouds below are breaking apart. 
Frye, who took over the controls some- 
where over Kansas, brings the plane 
down a bit and levels off at 16,000 feet. 

The descent is scheduled to start just 
east of Cincinnati but thunderstorms are 
reported over the Alleghenies. Instead, 
the descent starts at Elkins, W. Va. Soon, 
Frye has the plane down to 7,000 feet. 

Somewhere near Cumberland, Mad. 
there is the first evidence of excitement 
within the plane. Someone remarks that 
if Washington can be reached within 10 
minutes, the Constellation will have a 
new transcontinental record. Up front, 
Frye and Hughes are not aware of this. 
But less than 10 minutes later, Frye cir- 
cles Washington’s National Airport and 
guns across the finish line. Newsmen be- 
low clock the finish at 1:54:51 p.m. (EWT), | 
but when Hughes steps out and hears the 
news, he is astounded: 

“I forgot to wind my watch,” he admits 
sheepishly. 

The Constellation 

(Continued on page 146) 
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starred pilots of the United Nations 
who fight the Japs above the islands 
of the Southwest Pacific, a chunky Dutch 
citizen of Russian origin, Iwan Wladimir 

Smirnoff, surely rates as one of the most 

remarkable. 

Veteran air ace of World War I, recently 
a flying captain in the Netherlands Air 
Force in Australia, Smirnoff is regarded 
by his colleagues as the probable holder 
of the world’s record for distance flown 
by one man. His log shows he has cov- 
ered more than 3,400,000 miles by air. 

This 48-year-old “air-mile millionaire” 
has spent most of his lifetime in the air, 
usually at the controls of giant commer- 
cial airliners. As a youth of 20 he fought 
with the Russian Air Force in World War 
I. The Soviet revolution made him a 
refugee and eventually he joined the 
British Royal Flying Corps. A few years 
later Smirnoff distinguished himself as 
the ace pilot of KLM (Royal Dutch Air 
Lines) on the 9,000-mile Holland-Java 
route. Smirnoff flew this route, one of the 
longest ever established for commercial 
airliners, regularly from the time KLM 
opened its Amsterdam-Batavia service 
in 1930, until Holland was overrun by the 
Nazi hordes in May, 1940, at which time 
he happened to be in the Netherlands 
Indies. His last flight from Java, on 
which he carried 12 passengers and $1,- 
500,000 worth of diamonds, topped every- 
thing in his adventurous career. Indeed, 
this dramatic episode nearly ended his 
life and left a mystery which may never 
be solved. 

Smirnoff is one of many Dutch flyers 
who belong to the famous “Incognito 
Squadron”—officially known as the Neth- 
erlands Bomber Squadron—operating as 
part of the Allied air forces in the South- 
west Pacific. These gallant flyers, mostly 
Dutchmen and Indonesians who escaped 
during the Japanese invasion of the East 
Indies, fight and die anonymously. If 
they are awarded decorations for brav- 
ery, their names are withheld from pub- 
lication—for all of them have wives, chil- 
dren, parents or other relatives whom 
they want to safeguard from Japanese 
retaliation. 

Captain Smirnoff learned to fly “by the 
seat of his pants”. In the days of World 
War I there were no blind flying gadgets, 
no long technical courses. His career of 
adventure, beginning when he ran away 
from home at 19 to volunteer against the 
Germans, almost exceeds the imagination 
of the average red-blooded, air-minded 
American youth. 

Iwan was born in Russia in 1895. His 
father, a farmer living near Wladimir, 
east of Moscow, wanted him to become a 
mining engineer. 

But when Germany declared war on 

(Continued on page 102) 
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By FRANK MUNI 


Grwin Wladimar Smirnoff has passed the 3,400,000-mile 
mark in his drama-packed quarter century of piloting, 
and now is a member of the Dutch "incognito squadron.” 








SUPERFORT 


Power Plant 


By CURTIS FULLER 


Today it is the largest aircraft engine 

factory in the world. It occupies 500 
acres of ground; consists of 19 major 
buildings and a score of smaller struc- 
tures. It is turning out unspecified but 
increasing numbers of huge Wright-de- 
signed 2,200-h.p. (plus) 18-cylinder two- 
row Cyclone engines to power America’s 
new Superfortress (Boeing B-29) and 
other big aircraft. It is Chrysler Corpor- 
ation’s Dodge Chicago plant. 

It is not a mere assembly line where 
finished or semi-finished parts are brought 
in from sub-contractors and finished, fit- 
ted and assembled as is the case with 
many other engine factories. It is a manu- 
facturing plant in the truest sense. Raw 
steel bars and magnesium and aluminum 
pigs come in at one end and the com- 
pleted engine emerges from a roar of test 


| Be years ago it was a grassy prairie. 


cells at the other. It is one of the few 
engine factories with its own complete 
forging shop, its own extensive magne- 
sium and aluminum foundries. 

The great sprawling industrial layout 
on Chicago’s southwest side was designed 
for the sole purpose of producing the new 
Wright engine which has already seen 
service in powering the transcontinental 
record-breaking Lockheed Constellation. 

Despite its high power output, the en- 
gine is only 55 inches in diameter, and 
has a magnesium nose section designed 
for fitting a small-diameter cowl. Its 18 
cylinders have a displacement of 3,350 
cubic inches. Propeller reduction gearing 
reduces revolutions to much less than 
half those of the crankshaft. A two- 
speed gear-driven supercharger maintains 
power at high levels but turbosupercharg- 
ers can be fitted for extra high-level oper- 


Wright-designed, Dodge-built engine will 
power Superfortresses against the enemy. 


Huge Dodge Chicago plant is 
producing 2,200-h.p. engines 
in world's largest building. 


ations. The weight-power ratio is a little 
over one pound per horsepower. 

Production statistics on the new engine 
are restricted as they might reveal the 
volume of big plane production. K. T. 
Keller, president of Chrysler, has re- 
vealed, however, that “the weekly output 
of engines from this plant will have a 
rated horsepower capacity equal to the 
entire generating capacity of Boulder 
Dam.” Another hint is that, in full pro- 
duction, the operation of engines in test 
cells alone will consume 88,000 gallons of 
gasoline each day. 

Since so little can be told about actual 
engine output, officials have had to com- 
pile virtually every other statistic in the 
book to indicate the huge scope of their 
enterprise. 
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Gigantic hammers, hitting with maximum force of 56,000 tons, forge rough shapes 


which precision machinery will bring to unbelievable accuracy in later operations. 


example, is also the largest building in 
the world and has more floor space than 
either Washington’s famed Pentagon or 
Chicago’s Merchandise Mart. It houses 
more than 7,000 machines—lathes, shap- 
ers, drill presses, millers, grinders—all the 
intricate equipment necessary to process 
the roughly-shaped raw metal parts into 
polished precision fittings of extreme 
accuracy. 

Under its ribbed concrete arch roof 
(which saves 40 per cent of the reinforc- 
ing steel used in conventional designs) 
are nearly 1,000 standard-size production 
bays 30x38 feet—each covering an area 
larger than the average small house. 

Traffic flow within the plant is unique. 
Two lengthwise tunnels and one crosswise 
tunnel extend under this main structure 
with stairways leading to locker rooms, 
lavatories, nine cafeterias (there are 14 
in the entire plant) and kitchen. A worker 
driving into the main parking lot, a block 
wide and a mile long and capable of ac- 
commodating 8,000 cars, walks down some 
steps, shows his badge to the guards, and 
enters the building through one of the 
main tunnels. He walks underground to 
his assigned locker room and _ finally 
emerges at the stairway nearest his work 
bay or station. This eliminates jams at 
shift changes and the two flowing streams 
of workers and parts meet only where 
they are intended to. There are 10 acres 
of tunnels, washrooms, cafeterias, kitch- 
ens and other services underground. 

The plant is built on a rectangular plot 
facing west toward Chicago’s Cicero Ave- 
nue. Flanked by tool house and plant pro- 
tection buildings, the administration 
building is an exaggerated H connecting 
with the machining and assembly building 
directly to the east. Back of the latter 
and to one side are one of the two power 
houses and the oil and chip recovery 
building. Behind these are the twin mag- 


nesium and aluminum foundries. Farther 
east are the die shop and heat-treat build- 
ings, the heavy and light forge buildings 
and the second power house. 

Production moves in the opposite di- 
rection—from forge buildings, die shop 
and heat-treat building and foundries to 
the machining and assembly building. 

Forty-one steam hammers eventually 
will be installed in the forge shops which 
are already operating at a high enough 
rate to be producing for other engine fac- 
tories. They contain hammers as heavy as 
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35,000 pounds hitting with a force of 
56,000 tons on a basis of their full 50-inch 
stroke and 80 pounds of steam. The forge 
shops make typical rough forgings such 
as crankcases, master rods, articulating 
rods, gear forms. Only the cylinder bar- 
rels have been produced elsewhere and 
now even these are to be forged on huge 
eight-inch upsetters undergoing installa- 
tion. 

With spatter of glowing sparks, the big 
hammers shape steel billets like biscuit 
dough. They rest on foundations 30 feet 
deep, consisting of 10 feet of concrete on 
the bottom, layers of huge oak timbers 
laid crosswise to form a “cushion,” and 
steel caps totalling more than 300 tons in 
weight. The whole foundation for these 
hammers floats free, has no structural 
connection with the building which the 
vibrations would otherwise shake down. 
Guards in distant watchtowers say their 
towers shake and dance when the ham- 
mers strike. 

From the forge shops, the slowly-cooled 
forgings are taken to the heat-treat plant 
where the three stages of heat, cooling 
and oil bath are accomplished mostly 
automatically. 

While the forge shops, heat-treat plant 
and die shop are fabricating rough steel 
shapes for the engine, the aluminum and 
magnesium foundries are preparing other 
rough forms by quite dissimilar methods. 
In operation little more than a year, these 
two foundries are already pouring huge 
quantities of magnesium and aluminum 
each month. At capacity, more aluminum 
and magnesium will be poured than in 
any other foundry in the world. 

Typical of aluminum foundry opera- 
tions is the casting of intricately-finned 
cylinder heads in sand molds—a process 
contrasting markedly with the production 
of aluminum heads for this same engine 
by the forging methods of Wright Aero- 





Sand is packed around die in molding machine and vibrated. Then the die, at upper 
center, is lifted out, leaving the imprint of its half cylinder-head shape in sand. 














Pouring magnesium supercharger housing section. 


nautical Corporation. 

Each precise die takes the form of half 
a cylinder head. The molding sand is 
packed into the molding machine, com- 
pressed and vibrated. Then the die is 
carefully removed, leaving its form im- 
printed upon the sand. A binding liquid 
is sprayed gently on the sand mold and 
the whole is placed on a slowly-moving 
conveyor which winds through a baking 
furnace. The hardened mold is then in- 
spected, burned with a blow torch to keep 
metal from adhering to the sand, cores 
added, the companion half fitted and the 
assembly clamped together. 

Then, continuing on its slowly-moving 
line, the mold is poured, the aluminum 





Cleaning supercharger housing casting. 








Smoke is escaping sulphur gas. 


cools, the clamps are taken off and the 
mold is opened with a bar. Typically ef- 
ficient is the operation of reclaiming 
nearly all the molding sand—a consider- 
able item given an annual consumption of 
4,800 carloads of sand each year. Now 
only about 100 new carloads per year 
have to be added to the reclaimed sand. 

The finned casting is cleaned when 
taken from the mold and given a rough 
machining, then inspected, put into stock 
and finally finished in the machining and 
assembly building. Chrysler engineers 
have so improved the technique of casting 
aluminum cylinder heads that only about 
100 steel pins, instead of the 1,400 formerly 
required, are placed in the mold to keep 


One man can easily lift this big piece. 





the sand from breaking during pouring. 

Typical magnesium castings are the su- 
percharger housing and the engine nose 
piece. Workmen must be extremely 
careful in handling this inflammable 
metal. Pouring pots are connected with 
pyrometer blocks wired to temperature 
gauges in a separate room. Alert women 
watch the gauges constantly and direct 
the pouring operations by a series of sig- 
nals telling the foundrymen when to fill 
the mold with sulphur gas, when to 
sprinkle sulphur on the molten magne- 
sium, and when to pour. Magnesium is 
tricky and dangerous. It must be poured 
at exactly the right temperature. Sulphur 
gas must keep oxygen away or it might 
flare up. 

In the machining and assembly build- 
ing, the engineers carry out the general 
automotive policy of simplifying and 
breaking down production operations as 
far as feasible. In contrast with the long 
experienced aircraft and aircraft engine 
builders who developed their production 
methods out of small scale operations 
using relatively skilled workers, the au- 
tomobile manufacturers have traditionally 
depended on machinery to do as much of 
the work as possible. 

This entails a heavier investment in ma- 
chinery but permits utilization of less 
skilled workers—a beneficial fact in to- 
day’s manpower shortages. Most machin- 
ing and assembly workers supervise one 
machine or possibly several machines 
which turn out finished products almost 
automatically with fixed settings made by 
comparatively few highly skilled workers. 

The many thousands of workers at the 
Dodge Chicago Plant are being increased 
as rapidly as new workers can be trained, 
but even with simplified operations this is 
a slow process. Spokesmen say that their 
training program would make a modern 
university look like a small town. To- 
day the initial complexities are unrav- 
elled; new workers are constantly being 
added, new machinery lines are going into 
operation, an ever-increasing number of 
engines is coming off the end of the line. 

Within the main building is a vast pan- 
orama of activity, fading away in the dis- 
tance as far as the eye can see beneath 
the low roof. Moving down the assembly 
flow, the raw parts are machined and fin- 
ished. Rough castings become gleaming 
stacks of polished metal pieces. Slowly 
they are assembled into meaningful forms 
and sub-assemblies, which converge to- 
ward the final assembly line, in a 22-acre 
air-conditioned section whose tempera- 
ture and humidity are carefully controlled 
by 80 air conditioning units. 

At the end of the line, the engines roll 
off on specially-designed mounts. They 
are run in test-cells for several hours with 
their power hitched to big generators on 
a power-recovery system which supplies 
electricity throughout the plant. Eventu- 
ally much of the factory’s electricity will 
be produced by engines under test. 

After their first run, the engines are 
completely torn down, inspected, tested 
again. Only then are they ready for the 
armed forces. 

Though virtually the entire engine has 

(Continued on page 170) 
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Douglas Skymaster 





MISTAKEN 


RECENTLY there have been sev 
recognition. 
down of 23 U. S. 


IDENTITIES 


The latter was a 
kymaster for a German Focke- 
shown here to exact scale. All pilots 
ese and other mistaken identities with great care, 





Focke-Wulf Kurier 
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Skymaster length: 93 ft. 10 in. 





Kurier length: 78 #t. 3 in. 





Skymaster span: 17 ft. 6 in. 


Kurier span: 108 ft. 6 in, 
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VOUGHT KINGFISHER 


Observation Scout 
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PERTINENT Facts: Though obsolescent, the veteran 
OS2U still is the best type of its class in the U.S. Navy. 
Production ended in 1943, yet the Kingfisher still serves 
the Fleet in its original role of an observation scout. 
A two-place low-mid-wing monoplane, it is powered 
with a 450-h.p. Wasp Junior engine. The seaplane ver- 
sion (for catapult work) is 33 ft. 10 in. in length. Span is 
35 ft. 11 in., height, 11 feet. Top speed is approximately 
171 m.p.h., range about 1,000 miles. It carries two .30- 
caliber guns, plus bombs. 


WHat To Look For: The cantilever wing has pro- 
nounced dihedral, straight leading edge and tapered 
trailing edge. The blunt tips are rounded. The wing- 
tip floats are prominent. The monocoque fuselage car- 
ries the large single main float. The cantilever tail unit 
is conventional. 





SUPERMARINE SPITFIRE XIl 
Fighter 


ra 


—— \ 


British Air Ministry silhouette. 





PERTINENT Facts: Latest Spitfire to go into combat, the 
Spitfire XII is powered with the new 1,500-h.p. Rolls 
Royce Griffon liquid-cooled engine. At first glance, par- 
ticularly from underneath, the plane looks like the 
older clipped-wing Spitfire V. The Spit XIl] fuselage 
was redesigned and strengthened to take the new en- 
gine. Performance data still are restricted, although 
it has been announced that the engine has a two-speed 
mechanical supercharger. The Spit XJ/ has high rate 
of climb at low altitudes, as well as maneuverability 
Armament can include four 20-mm. cannon. 


Wuat To Look For: A cantilever, low-wing monoplane 
with moderate dihedral and square tips, the Spit, X/l 
is easily mistaken for the Spit V in all but the side 
view. Note that the nose has been redesigned, as has 
the somewhat larger rudder 
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MESSERSCHMITT Me-!09F 
Fighter 
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PERTINENT Facts: Still used in considerable numbers by 
the Luftwaffe, the Me-109F is another modification of 
the old Me-109 fighter with which the Germans started 


the war. The “F” is powered with a 1,300-h.p. liquid- 
cooled engine which gives it a top speed of 365 m.p.h. 
at 22,000 feet. Cruising speed is 310 m.p.h., range is 
570 miles and service ceiling 37,000 feet. Armament in- 
cludes a 20-mm. cannon firing through the propeller 
hub and two 7.7-mm. machine guns above the engines. 
A 500-pound bomb can be carried externally. The 
Me-109F in the photograph above was being tested at 
Wright Field after its capture in Africa. 


Wrat To Look For: A low-wing, cantilever monoplane, 
the Me-109F wing has moderate leading and trailing 
edge taper and rounded tips. The fuselage is narrow 
and squat. The tail unit looks undersized and differs 
from the Me-109E in that it is entirely cantilever. The 
head-on appearance might be mistaken for a Spitfire. 





KATE 
Torpedo Bomber 
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PERTINENT Facts: Little specific, accurate information is 
available on this torpedo bomber, officially named Kate, 
but technically the Nakajima G-97. Patterned a good 
deal after the old Vought Vindicator scout bomber of 
the U. S. Navy, the Kate still is widely used by the 
Japs. It is reported to be powered with a 700-h.p 
air-cooled Hikari engine and to carry a crew of two. 
Wing span is 51 ft. 2 in., length, 34 ft. 6 in. Armament 
is two fixed machine guns and one flexible rear gun. A 
single torpedo is carried externally (see photograph). 


WHat To Look For: The low, cantilever wing has 
marked dihedral from the center section outward. The 
wing also tapers on the leading and trailing edges and 
has rounded tips. The circular fuselage is marked by 
the high, long cockpit canopy. The tail unit is canti- 
lever and triangular in shape. The landing gear is 
retractable, but the tail wheel is fixed. 











Budd Conestoga (RB-I) is the first specially-designed cargo plane for the Navy. Built of stainless steel, the Conestoga has two 1,200- 
h.p. engines, cruising speed of 165 m.p.h., normal range of 600 miles. Span is 100 feet, length, 68 feet. Normal cargo load is 10,400 pounds, 


Unlike more common egg-shaped belly tanks, this new tank 
is flatter, holds 175 gallons, is used in fighter ferrying. 


First picture of U. S. Navy skip-bombing with incendiaries in Pacific area was taken by FLYING photographer W. Eugene Smith at Eniwetok 
on February |. In picture at left, clusters of four-pound incendiaries are being loaded in Avenger bomb bay. Picture at right shows Jap ware- 
house burning a few seconds after Smith's pilot virtually tossed the incendiaries in the door. Pilot then circled fire to take photographs. 





Latest version of the Republic Thunderbolt has a new “bubble” cock-pit canopy. This is the latest fighter to be so equipped. The North 
American Mustang recently was announced with this type canopy. Other fighters using it are the British Hawker Typhoon and the German Fw-1!90. 


This Jap Sally Il was shot down a few seconds after this picture was Based on the famed Wellington bomber design, the Vickers Warwick 
taken from a U.S. bomber. Sally Il has two 1,000 h.p. engines, top transport has just been announced. Two American Double Wasp en- 
speed of 264 m.p.h. Note unusual camouflage and tail “stinger.” gines are used. Span is 96 ft. 8'/2 in., gross weight, 45,000 pounds. 


ere oe anata —_ ” a . ~ -_ 


Brass blast deflectors now are being installed on the muzzles Now undergoing Air Forces field tests, the Kellett YO-60 auto- 
of package guns on the latest Mitchell bombers. They keep the giro probably will be used for reconnaissance. It is two-place 
blast of the guns from injuring skin on the plane's fuselage. and powered with a 300 h.p. Jacobs engine. Rotor is three-bladed. 


Eniwetok 
ap ware- 
ogra phs. 
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| Learned About Flying 
From That!—No. 58 





The author in cockpit of Douglas Dauntless in South Pacific area, 1943. 


By Lieut. WALTER M. SESSUMS 


Lieutenant, USNR, Commanding VS-58 


With no evidence, the author decided that vapor lock had 
caused his engine to quit. He took off again and crashed. 


HEN you're flying an airplane and the 
Wensine suddenly quits there is always 

a definite reason why it let you down. 
The hardest way to learn is by experi- 
ence but unfortunately you don’t always 
get that second chance. I was lucky, but 
the experience described here made me 
realize that a flyer cannot take anything 
for granted. I made up my mind then to 
check, re-check and double check. 

It was a broiling summer day when I 
walked out to the line of trainers warm- 
ing up for the noon flight. My instruction 
flight was scheduled for the spin area and, 
after I singled out my plane, I went 
through the routine inspection of tires, 
flying wires, fabric and control surfaces, 
then climbed aboard. 

My student was already settled in the 
after cockpit and gave me an “up” as I 
climbed on the wing, signifying that he 
had checked his engine and was all set 
to go. As I strapped on my gosport speak- 
ing tube I went over the instruments, 
fuel gauge and fuel selector valve, then 
signed the ever present yellow sheet 
showing that I accepted the plane for 
flight. We fell into our place in the long 


queue of trainers, turned into the wind on 
the runway, checked the engine once 
more for full power, and started our take- 
off. 

Then it happened. The wheels had just 
left the ground when the engine quit com- 
pletely without warning. I concentrated 
on the landing and somehow succeeded in 
braking to a stop before running into the 
drainage ditch at the end of the runway. 
At Pensacola during cadet days all in- 
structors had drummed unmercifully into 
my brain the safety rule of never divert- 
ing attention from flying the airplane at 
low altitudes. Never duck into the cockpit 
to see what the trouble is when you're 
near the ground, they had all lectured. 
Those lectures paid off now. We were 
towed off the field behind the crash truck 
rather than in it. 

While we were being towed in, I could 
come to no definite conclusion as to why 
the engine had stopped. I knew that nu- 
merous take-off accidents had been attrib- 
uted to fouled engines caused by pro- 
longed taxiing or idling at low r.p.m., but 
before taking off I had held the brakes 
and checked for full power. It’s just as 


important to do this on a large field as 
on a small one. The fuel valve had been 
turned on and the tanks had just been 
topped off. No cause for stopping there, 
I thought. It must be internal mechanical 
trouble. 

The plane captain inspected the engine 
and could find nothing wrong. The engine 
started again without difficulty. A check 
of both magnetos indicated no power loss, 
nor was there any loss at full throttle. 
It was finally concluded that although va- 
por lock need did not always cause engine 
failure, this was one of those aggravated 
cases where the extreme atmospheric 
temperature of that particular day was 
responsible. This assumption, without 
concrete proof, was my first mistake. 

To prove my contention, I took the 
plane out for a short test flight, being 
careful to stay close to the field in case 
of another failure, but as the engine ran 
smoothly I broke away from traffic and 
started a climb up to about 5,000 feet in 
the spin practice area. Perhaps if we had 
performed any unusual maneuvers on the 
way the impending trouble would have 
shown up and we could have gotten down 
safely in any of a number of suitable 
clearings. As it was, we just climbed 
along, making gentle S-turns until we 
leveled off at 5,000. The engine purred 
along without strain, even as we made 
several steep vertical turns in each direc- 
tion. 

After demonstrating several stalls, | 
gradually closed the throttle and pulled 
the nose up preparatory to entering a 
spin. The plane fell off and I held it for 
about two turns before stopping the rota- 
tion and bringing the nose up. After lev- 
eling off I applied throttle gradually and 
used our excess speed in a climb to gain 
altitude once again. Then, after we had 
climbed for about a minute, the engine 
again stopped without warning. 

I nosed over immediately into a normal 


glide and quickly checked the instru- | 


ments, noting that the fuel pressure was 
zero. There was more than sufficient gas 
in the tank and the selector valve was 
still in the “ON” position, meaning a de- 
cidedly clogged fuel line. There was no 
wobble pump in this type of trainer, the 
tank being in the upper wing center sec- 
tion, so I kicked the plane around trying 
to loosen any foreign matter in the line 
Nothing happened. As the propeller 
turned over in the wind, making that ut- 
terly useless whistling sound, I turned 
attention to finding a landing spot. 

We still had 3,000 thousand feet of alti- 
tude but it was not much help for the 
spin area was over a large swamp with 


nothing but cypress trees, water and mud | 
covering the surface. I spotted a small | 


clearing cut out from the trees, looking 
as if some trapper had tried cultivation 


mer epee 


only to give up in disgust. It was just )j 


about parallel with the surface wind and 
I elected to chance a landing on it rather 
than bail out over the swamp. 

We unbuckled our ‘parachutes and 
threw our goggles back out of the way, 
tightened our safety belts in case we went 
over on our back—which turned out to 
be a wise precaution. I spiraled down 

(Continued on page 172) 
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After Victory you can land your Piper Cub at Fairville 
and countless other towns which are building landing 
facilities today. These communities are looking ahead to 
the coming air age—providing flying facilities for their 
sons and daughters upon their return from the Service. 

Fairville’s landing area is modest—just a simple, 
straight sod strip. But there’s ample room for expansion 
as traffic warrants. 


FLYING 


Is your town ready to fly? For its citizens’ convenience, 
increased business and many other benefits, your town 
should plan landing facilities now! A new booklet, 
“What Your Town Needs for the Coming Air Age”, 
gives the why, where and how of building landing facili- 
ties. For your free copy, write Piper 
Aircraft Corporation, Department 
PA74W, Lock Haven, Pennsylvania. 





GET YOUR AVIATION BOOKLET—“Piper Cub . . . In War and In 
Peace”. Full color, 32 pages. Covers history of light plane. Piper Cub 
planes, coming air age, how to fly. Enclose 10c in stamps or coin for 
Postage-handling. Write Piper Aircraft Corporation, Department 
PA74, Lock Haven, Pennsylvania. 


16mm. SOUND FILM—“The Construction of a Light Airplane”. For 


distribution points write: Supervisor, Audio-Visual Aids, Extension 
Services, Pennsylvania State College, State College, Pennsylvania. 





IPER 


Points the Way to Wings for All Americans 
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MESSERSCHMITT OR MERSEBURG 


Sirs: 

It is my belief that the aircraft you 
identify on page 73 of the May issue of 
FLYING entitled “Messerschmitt Me-323” 
is not a Messerschmitt, but a Mercerberg 

Don HuBBARD 
Pilot, Western Region 
Northwest Airlines. Inc 
St. Paul, Minn 
Sirs: 

I have a thorough knowledge of air- 
planes but something has been puzzling 
me for quite a while. You have a plane 
in the “For Identification” section of 
your May Ftyinc with the caption of 
Messerschmitt Me-323. I have seen it 
called the Meresberg 323 in a number of 
magazines. Please inform me which one 
is correct. 

GERRY STRAUS 
Baltimore, Md. 


@ Merseburg (not Mercerberg or Meres- 
berg) is a big Luftwaffe station west of 
Leipzig. We don’t know just how Merse- 
burg came to be associated with the 
Me-323—possibly there is a factory there 
where these planes are built. Long be- 
fore the official German type designation. 
Me-323 “Gigant,” was made public, the 
largest freight carrier of the Luftwaffe 
was known as the “Merseburg Giant.” 
Apparently a few outsize aircraft were 
observed by the reconnaissance crews on 
the Merseburg airfield and were called 
“Merseburg Giant” for want of a better 
name. The Germans themselves, however. 
have revealed its real designation, the 
Messerschmitt Me-323 “Gigant.’’—Eb 





REVERSED PROP 
Sirs: 

In the “Have You Seen?” section of the 
May Ftyrnc there is a picture that might 
cause some confusion in the minds of the 
readers. The Republic Thunderbolt is 
shown equipped with two different types 
of propellers. The Hamilton Standard 
seems quite normal, but the Curtiss prop 
appears to have reverse pitch. What’s the 
deal, are they using props for brakes 
now? 

By the way, your magazine is tops. keep 
up the good work. 

J.S. HAaRMon 
Dallas, Tex. 
@ Our fault. The picture with the Cur- 
tiss prop was reversed.—Eb. 





McDONNELL GUNNERS 
Sirs: 

In the May issue of FLYING is a story of 
the Fairchild-designated AT-21. In the 
description entitled “Pertinent Facts,” it 
is stated that this plane is manufactured 
by Fairchild and Bellanca. I wish to 
inform you that the McDonnell Aircraft 
Corporation is producing this plane in our 
Memphis plant under a prime contract 


from the United States Government. This 
contract is exactly the same as that of 
Fairchild and Bellanca. 

Roy W Jorpan 

Staff Assistant to the President 

McDonnell Aircraft Corporation 
St. Louis, Mo. 





REILLY AGAIN 
Sirs: 

In answer to Myron Scott’s letter in 
the May issue of Fiy1nc, I say why don’t 
all these people who are arguing over 
General Reilly’s article arm themselves 
with rifles? 

General Reilly is hurting no one by 
voicing his opinion. The Army Air Forces 
doesn’t take it seriously. Why should the 
readers of your magazine? If they didn’t 
like the article, why did they read it? 

DOoNALD J. SCHRANDT 
Upper Darby, Pa. 
Sirs: 

The article on “Misuse of Air Power” 
by Brig. Gen. H. J. Reilly is one of the 
best articles I ever read. . [hope other 
issues of FLYING will find their way over 
here. 

Pvr. L. J. KazmMicrczak 
Somewhere in the E.T.O. 





MORE THAN A SMIRK 
Sirs: 

Of course, anyone is likely to say 
something a little “off the beam” once in 
a while but I couldn’t let the remarks 
about the Society of Automotive Engi- 
neers go unchallenged from your May is- 
sue. Being a member of the S.A.E. my- 
self, I suppose that my remarks are not 
without prejudice, but I feel that the pro- 
ducers of the Aircraft Materials Specifi- 
cations are due a little more than a smirk 
by the Washington editorial staff cS Fry- 
ING, along with the Aeronautical Chamber 
of Commerce. 

Though I am in doubt about the actual 
function of the ACCA, having heard only 
of them in connection with the usual 
“welcoming and lauding” ceremonies, I 
feel that the S.A-E. would not have been 
asked to produce a set of standardized 
aeronautical specifications by the Govern- 
ment if the ACCA had been capable of 
the same 

Our licensors are a grand bunch 
assisting us in every way and, I think, 
truly glad of our mutual co-operation, but 
I’m sure that their interests are hardly 
being advanced by an organization with 
an attitude such as that portrayed by 
your “Washington correspondent” as be- 
ing that of the Aeronautical Chamber of 
Commerce. ... 

JoHN R. HERRON 
Buick Motor Division 
Melrose Park, IIl. 


@ No reflection was intended on the work 
the SAE is doing in aviation. Some of the 


industries’ best and most instructive meet- 
ings are those sponsored by the Society. 
Both the SAE and the Aeronautical 
Chamber of Commerce are doing excel- 
lent and outstanding work in standardiza- 
tions. Their efforts do not overlap but 
are constructively parallel. Actually, the 
SAE has done an outstanding job on 
Aeronautical Material Specifications, as 
has the ACC’s National Aircraft Stand- 
ards Committee on aircraft parts. Both 
efforts have been invaluable to the war 
effort.—Eb. 





MR. COT SPEAKS 
Sirs: 

In your March issue, FLyinc published 
an article on French aviation, “The French 
Air Force Never Fought,” the title of 
which could be interpreted very unfavor- 
ably. 

In order to clarify the intentions of the 
author, it would be greatly appreciated if 
you would publish the statement enclosed 
herewith which was transmitted from Mr. 
Pierre Cot. 

Bric. GEN. CHARLES LUGUET 
Chief of the French Air Force 
in the United States 
Washington, D. C. 


MR. COT'S STATEMENT 

“I never wrote a line or said a word 
from which inference can be drawn that 
French flyers did not fight with courage 
in 1939-1940. 

“Quite to the contrary, in my writing 
and in my speeches, I have paid tribute 
to their heroism. I have particularly 
pointed out that each time they had an 
opportunity to meet the German aviators 
they inflicted greater losses than they sus- 
tained. 

“On the other hand, I have maintained 
that due to lack of equipment, and to 
organization unsuitable for modern war- 
fare, they were often obliged to fight un- 
der most adverse circumstances. . . .” 

Signed: PrerRe Cor 





WHY, MAJOR! 
Sirs: 

We, a few members of the 312th Fighter 
Sqdn. have read with avid interest and 
bated breath, Maj. John C. Meyer’s ac- 
count, “I Learned About Flying from 
That,” in your April issue. This rat-rac- 
ing dive into the pilot’s trap of vertigo 
completely astounds us. 

With all due respect to the major’s 


rank, we wish to point out a few glaring | 


discrepancies in his article. 

Discrepancy No. 1. “I was an experi- 
enced instrument pilot.” The major must 
have been a very good instrument pilot 
if he could center the needle and ball in 


an inverted position. Anyone can look at | 


the turn and bank indicator and see that 
in an inverted position the ball will rest 
either on the extreme left or extreme 
right. It cannot be centered in inverted 
flight. 


Discrepancy No. 2. “There was nothing | 
I could do but continue back pressure on | 
When we were instruct- | 
ing students, we always taught them to | 


” 


the stick. ... 


do a half-roll and recover straight and 

level instead of doing a split-S and wind- 

ing up in a death-defying dive. 
(Continued on page 158) 





ished 
ench 
le of 
avor- 


f the 
ted if 
losed 
n Mr. 


ET 
Force 


word 
n that 
urage 


yriting 
ribute 
ularly 
ad an 
viators 
> SUS- 


tained 
und to 
nm war- 
ht un- 


» 


RE Cot 


Fighter 
st and 
r’s ac- 
s from 
rat-rac- 
vertigo 


major’s 
glaring 


experi- 
or must 
nt pilot 
ball in 
look at 
see that 
vill rest 


extreme jj 
nverted 


nothing 
ssure on 
instruct- 
them to 
ght and 
id wind- 


July, 1944 FLYING 





In the Shops and On the Skyways— 
In the Mines and On the Highways... 











1894-1944 
a ioneers for 


For half a century, The Cleveland Pneumatic Tool Company has devoted 
itself to serving many major industries.* Skilled technicians and expe- 
rienced engineers within our organization have pioneered and perfected 
many products for each of these fields. Thus initiative and resourcefulness 
have enabled us to keep abreast of this country’s remarkable industrial 
progress... We are commemorating our golden anniversary by con- 
tinuing to put all our talents and energies in the fight to preserve the 
American way of life. We are proud to have grown with our nation for 50 
years, and look forward to serving in the great future that lies ahead. 


Buy U.S.War Bonds and Stamps 


Years 


*CLECO Pneumatic Tools speed produc- 
tion in metal-working plants. AEROLS 
(the shock absorbing landing gear used 
so universally on aircraft) insure safe, 
smooth landings and take-offs. CLEVE- 
LAND Rock Drills are widely used in 
the mining and contracting fields. 
CLE-AIR Shock Absorbers protect buses, 
trucks and trailers from road shocks. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 


AND SUBSIDIARIES 
THE CLEVELAND ROCK DRILL DIVISION 


CLEVELAND PNEUMATIC AEROL, INC. 


CLEVELAND PNEUMATIC TOOL COMPANY OF CANADA, LTD. 








82 








FLYING 


Buy more War Bends! 





The bomber pilot of this war is schooled in 
twin-engine trainers so far ahead ofanything you 
flew that it isn’t funny! 

During this transitional stage, the student 
pilot of today has three parachutes... He sits 
on one, and the other ¢wo are in the nacelles— 
a pair of Jacobs engines. 

Remember how the old OX occasionally 
changed its tune in the air, and gave off a falter- 
ing falsetto that made your heart crowd your 
tonsils, waiting for engine failure? Well, this 
Jacobs engine sings bass all the time! There 
isn’t anything your kid can do, short of crashing, 
that hasn’t been done to a Jacobs before, in the 


fifteen pre-war years it was being developed. 


Tue Jacoss has no more temperament or 
tricks in its system than a sewing machine. As 
long as the gas keeps coming, the engine keeps 
going, and never plays tag with the tachometer 


or the pilot’s nerve centers. 


Under student handling, the Jacobs stands 
up for more than a thousand hours between 
scheduled major overhauls. Enough air hours 


to send fifteen students on to the next stage! 


Ayo the Jacobs doesn’t need a genius to 
service it, either. It is simple in construction, 
durable in all its parts, sparing of shop time, 


easily checked and quickly overhauled. 







So while your son is training with 


the Jacobs, engine failure need not 


bother youor him...And thisengine WY / 
is kind to the taxpayers, too, in fuel } ; 






consumption and upkeep costs. ay 


The war record of these engines cae 
makes Jacobs worth watching for post- : 
war planes and operation ...If you 
ever find yourself a passenger back of 
one, you'll know that the operator knows his 
engines, and isn’t careless with costs... Jacobs 


Aircraft Engine Co., Pottstown, Pennsylvania. 


NIACOBS. persion. ro 
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Exclusive Crown Zipper tooth design 
makes the Crown zipper track a two-way 
“‘street’’—sliders work quickly, smoothly, 
almost effortlessly, in both directions! 


Things began to happen fast when Crown Zipper 
engineers went out into the field with our armed forces 
to adapt zippers to special military jobs. 


Out of Crown’s experience have come five big basic 
advancements over old-style, conventional zippers (see 
list below )—and one of the most important of these is 
the superior construction of Crown Zipper teeth. 


If you examine a Crown Zipper closely, you see 
that both sides of each tooth are identical. This per- 
mits sliders to operate smoothly, quickly, almost 
effortlessly, in either direction along the zipper track. 


In addition, this exclusive Crown Zipper tooth de- 
sign permits two or more sliders on the same track— 
making Crown the only zipper in the world that pro- 
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ZIPPERS 


are 5 ways better 
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Member of the J. & P. Coats + Clark’s XG Family 


vides quick, convenient openings at any given point, 
with smooth closures in both directions. (One recent 
Crown application actually has ten sliders!) 

After the war, Crown’s new “double-acting” zippers 
will mean big improvements in aircraft applications— 
on engine covers, field hangars, many other items. 

When you turn to postwar, Crown engineers, fresh 
from their experience in designing hundreds of mili- 
tary items, will adapt—or, if necessary, create—special 
zipper applications to meet special problems. 





CLOSE-UP OF CROWN ZIPPER TEETH 
REVEALS BOTH SIDES OF EACH TOOTH IDENTICAL 
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THE SPOOL COTTON COMPANY « 745 Fifth Avenue, New York, N. Y. (Crown Fastener Division) 
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METEOROLOGY THEORETICAL AND AP- 
PLIED, by E. Wendell Hewson and Rich- 
mond W. Longley; Published by John Wiley 
& Sons, Inc. 468 pp. Price $4.75. 

METEOROLOGY WORKBOOK WITH PROB- 
LEMS, by Peter E. Kraght; Published by 
Cornell Maritime Press. 148 pp. Price 
$2.25. 

A START IN METEOROLOGY, by Armand N. 
Spitz; Published by Norman W. Henley Pub- 
lishing Company. 97 pp. Price $1.50. 
The authors of Meteorology, Theoreti- 

cal and Applied have contributed a book 
long needed. It combines theory and 
practical meteorology advantageously. 
Too many elementary books have been 
published which have stimulated interest 
in this field but neglected the application 
of mathematical and physical laws and 
derivations. The book will be a valuable 
aid to the practicing meteorologist who 
desires to keep abreast of a rapidly ad- 
vancing science. It also should prove an 
excellent general textbook for use in 
teaching. 

The worthwhile addition of a chapter 
on “Statistical Analysis of Meteorological 
Data,” Chapter 10, has given the student 
a chance to check up on his statistical 
research problems. The application of 
meteorology to everyday life is thoroughly 
discussed in Chapter 25, enabling a reader 
to see how meteorology is used in little 
known endeavors. It is highly recom- 
mended for teaching and review. A minor 
disadvantage is the use of the Tephigram 
instead of the widely employed Pseudo- 





PLIANG 











"Now what on earth makes you 


THE bLiBRARY 


Adiabatic Chart. It is true that the Tephi- 
gram overcomes the errors of the Pseudo- 
Adiabatic Chart but unfamiliarity with 
the Pseudo-Adiabatic Chart can be a dis- 
advantage. 

Mr. Kraght’s book is excellent for be- 
ginners in meteorology. Text and illus- 
trations provide a basic foundation for 
the reader who does not have higher 
mathematics and physics in his back- 
ground. 

Several mistakes in the book should be 
corrected, however. For example, the il- 
lustrations of altimeter changes are very 
good but the accompanying text is wrong. 
Altimeters in cold air give an indicated 
altitude below the real altitude while the 
conditions are vice versa in warm air. 
The lapse rate errors for altimeter set- 
tings also are reversed. The chapters on 
stability and instability are excellent in 
portraying the actual change in particles. 

A more comprehensive geographical lo- 
cation of thunderstorm types and fog 
types as far as the United States is con- 
cerned might be added. The addition of 
one weather map to be analyzed by the 
reader with a discussion of the finished 
map might serve to illustrate some of the 
points of the book. 

The book is an ideal supplement for the 
previous books of the author and might 
be used where the instructor wants to 
illustrate meteorology without becoming 
involved too deeply in theoretical discus- 
sion. 





think we're flying upside down?" | 











Mr. Spitz has prepared a very elemen- 
tary book for use of high school and sec. | 
ondary school students. It appears to he 
too elementary for airline work and may 
even be too elementary for the general 
public’s reading. j 








The illustrations are more for juvenile | 
consumption. If they were cleared up 
slightly and. additional complete illustra. | 
tions added, a better book would have re. 
sulted. The best part of the book is Chap. | 
ter X which states clear definitions of! 
some of the involved relationships in me. 
teorology. This book may be excellent 
for young beginners but appears too ele. 
mentary for general usage. 

E. O. MEYER, 
Chief of Dispatching and Meteorology 
American Export Airlines, Inc. 





SHORT VIEWS —— 


AIRPLANE PROPELLER PRINCIPLES, by Wil. 
bur C. Nelson, head, Department of Aero- 
nautical Engineering, lowa State College; 
published by John Wiley & Sons in 1944 
129 pp. Price $2.50. 

An elementary treatment of propeller 
principles, including blade action theory, 
aerodynamic tests, blade and hub design 
and stress analysis, and effect of the pro-| 

peller,on plane performance. 


' 
‘ 





BASIC AIRPLANE MECHANICS, by H. 6. 
Lesley, superintendent of maintenance for 
Eastern Air Lines; published by John Wiley § 
& Sons in 1944. 404 pp. Price $2.50. ° 
Theory of airplane construction with d- 

rections for repair and maintenance of 
components. Construction materials dis- 
cussed, standards of workmanship spet- 
fied, routine procedures outlined and spe 
cial precautions noted. Contains 329 ih 
lustrative figures. 





DICTIONARY OF AERONAUTICS in fini) 
languages, compiled by Lothar Ahren: = 
copyright vested in Alien Property Cu 





todian in 1943; published by Frederic 
Ungar Publishing Company. 562 pp. Price 
$5. K 


An American reprint of the pocket die 
tionary, “Aviation in Five Languages’) 
published in Berlin in 1939. Contains com 
pilation of 3,660 identical aircraft word) 
terms and phrases in German, English 
French, Italian and Spanish. Has alphe}) 
betical index in each language. 















THEN THERE WAS ONE, by Eugene Buel 
published by Harcourt, Brace and Company 
in 1944. 179 pp. with picture supplement 
Price $2.50. 

The story of the U.S.S. Enterprise an 
the first year of the war by an ALP. com 
respondent who “was there.” For a whil 
the Enterprise was the only major carri¢ 
available for combat duty in the Pacifit 



















THE RAFT BOOK, by Harold Gatty; pub 
lished by George Grady Press in 1943; If 
pp. plus world and star charts and tablé 
for emergency navigation. Price $3.25. 
An expert navigator’s account of how# 

survive on the open ocean and find yor 

way by using principles of the Polynesia 
navigation methods. Birds and fish at 
identified and indications of land & 
scribed from Gatty’s intimate knowledge 
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c. 
» by Wil American Flyers are superbly trained. Their 
of Aero intensive training combined with native 
College; skill, resourcefulness and initiative, has pro- 
in 1944 duced the world’s greatest combat fighters. 
propeller Continental Red Seal Engines are a very 
1 theory important part of this air force training. At 
doe 4 just one of the many fields under supervision 
‘th a of the U. S. Army Air Forces, trainers pow- 
tse. | ered by these famous engines are flying 
an average of more than 49,000 miles daily. 
Think this statement over carefully. It means 
by H. 6 nearly 18,000,000 miles a year. 
nance fer This is just one of Continental's many 
ohn Wiley contributions in its Power to Win program 
2.50. which will be relentlessly carried through to 
ete . victory. 
rials dis Your Dollars are Power, Too! 
1ip speci- Buy War Bonds and Keep Them, 
and spe 
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AIRCRAFT OWNERS AND PILOTS ASSOCIATION 

















The Aircraft Owners and Pilots Associa- 
tion (AOPA) with National Service Office 
located in the Carpenters Bldg., Washing- 
ton, and Registrar’s Office in the Michigan 
Square Bldg., Chicago, is a non-profit 
——— composed exclusively of pilots. 
It looks after the pilot's best interests in all 
phases of aviation and helps individual 
Pilots with their individual problems. The 
AOPA operates with a full-time profes- 
sicnal staff and is the largest group of 
civilian pilots in the world. This column 
is edited by the Aircraft Owners and Pilots 
Association and opinions contained in it 
are not necessarily those of FLYING. A 
special Bulletin is sent each month to all 
registered AOPA pilots and also confiden- 
tial memorandums from AOPA’s Washing- 
ton staff are sent members from time to time. 











oo pilots are faced with a num- 
ber of critical problems, and since 
AOPA’s work is devoted solely to the 
problems of the non-scheduled pilot it is 
well to review AOPA’s viewpoint on these 
matters. 


LANDING STRIPS 


Thanks to the war, the U. S. now has 
an abundance of “7-star” airports (over 
900 of them) with mile-long concrete run- 
ways and facilities to match. When the 
peacetime taxpayer is asked for upkeep 
money, we may find we have even too 
many. So let’s have a moratorium on 
building these multi-million-dollar air- 
ports. 

But we are ’way short of low-cost air- 
ports which the private pilot needs and 
which the private pilot can afford to keep 
up. Eventually we should have one handy 
to every town of 1,000 or more population 
—an entirely sane and practical goal. 

Within the next five years we ought to 
have 2,500 more of these small, low-cost 
airports, each one located where it will 
do a maximum of good to private flying. 
This is a practical goal to work toward. 

AOPA will welcome advice from any 
member as to a definite location where 
such a low-cost airport is needed. In 
writing us, kindly state exactly why the 
site you have nominated is particularly 
good and useful. This information will be 
needed by the Government in deciding 
where to allocate funds. 

In addition to low-cost airports, AOPA 
favors low-cost, one-way turf landing 
strips—and plenty of them. It favors hav- 
ing them alongside highways and close by 
service stations. AOPA does not at this 
time favor locating such strips where only 
a few pilots will ever use them. For the 
immediate future we want these strips 
favorably and smartly located for abso- 
lute maximum usefulness. After we get 
enough favorably located small airports, 
we will then be ready to spend excess 
funds on unfavorably located fields which 
will be useful in emergencies but which 
will not see much steady use. 

Do you agree with this viewpoint? If 


not, let us hear from you. Some pilots 
do not favor landing strips because they 
fear cross-wind landings. We understand 
the armed forces have been forced to use 
many one-way turf airstrips by virtue of 
military necessity and have been consid- 
erably surprised to find that, when pilots 
get used to making cross-wind landings, 
it doesn’t bother them. 


RULES AND REGULATIONS 


AOPA has pounded out thousands of 
words on this subject. To summarize, we 
must have a single code and a single set 
of air rules administered by the Federal 
Government rather than 48 separate state 
air codes, plus those which might be in- 
stituted by counties and municipalities. 
If necessary, to accomplish this we must 
have a good piece of federal legislation. 

The single air code which AOPA calls 
for must be simple, it must be short, it 
must be reasonable, and it must be writ- 
ten in a language which the average pilot 
can understand without the advice of legal 
counsel. These rules must aim only to 
protect the public and not (as at present) 
to protect the pilot against himself. No 
rule can ever accompliish this. 

Parts 60 and 20 of the Civil Air Regula- 
tions are now up for revision. Part 24, 
Mechanic Certificates, is soon to follow. 
All other Parts of the CAR pertaining to 
non-scheduled flying must be similarly 
cut down to a practical length and text. 


AERONAUTICAL CHARTS 


There are two problems regarding 
charts. First, aeronautical charts of the 
Coast and Geodetic Survey should be 
made available to all pilots who are li- 
censed by the CAA and who hold pilot 
identification cards which are granted 
only after personal investigation has prov- 
en the holder to be a loyal American citi- 
zen. To deny such a civilian pilot the 
use of maps when he is flying cross-coun- 
try is incompatible with the fines and 
punishments imposed against pilots who 
fly through danger and prohibited areas. 

There is no possible reasoning which 
can dispute the simple fact that to avoid 
a danger area a pilot must know where 
it is. If the pilot is not given the charts 
which locate those areas, he cannot rea- 
sonably be expected to avoid them. The 
charts are classified as “restricted,” which 
means that they should be available to 
any person who has reason to use them 
in connection with his flying, remember- 
ing that his loyalty has been investigated 
and proven. 

The second problem regarding charts is 
that concerning minor changes in the 
manner of showing aeronautical aids 
which will make the job of navigating and 
of locating airports and airways aids 
easier to the non-scheduled pilot. AOPA’s 









work on this project has been previously | 
reviewed in detail. 





COMPROMISE FINES 


The Civil Aeronautics Act of 1938 
which established the CAA, charged that 
organization with the promotion of avi. 
ation in the U.S. We thoroughly believe 
as we have previously stated, that a single 
agency is needed to set up reasonable 
rules for the conduct of flying. We d 
not believe that the Civil Aeronautics Ae 
of 1938 intended or provides for a glorified 
aerial police force, and we do believe that 
any pursuance of this policy will prove 
to be a destructive force in the growth 
of non-scheduled aviation and in the ac. 
complishment of desired safety standards 

Specifically, AOPA believes that in re 
cent months there has been a trend to 
ward unnecessary penalizing of pilots on 
minor and technical infractions of the 
CAR. This problem is fanned into a gen. 
eral feeling of pilot resentment by th 
operation of a cafeteria-style fining sys. 
tem in which, after advising pilots ¢ 
maximum possible penalties of thou 
sands of dollars, a cut-rate compromis 
offer is made. 

Pilots write to AOPA for advice as t 
what to do in this matter and it is exceed. 
ingly difficult to advise wisely. A fine o 
$25 to $50 is high enougk to have an ex 
treme nuisance value, yet low enough to 
invite payment merely as a means of s¢t- 
tling a complex situation in the cheapes 
manner. Even when pilots believe they 
have been unjustly charged, they are fre. 
quently confronted with the prospect ¢ 
seeking a hearing and fighting the case or 
paying the $25 or $50. The choice is pretty 
much forced upon the average person, a 
should be obvious to CAA officials, fa 
most people of modest means would rathe 
pay the nominal fine than accept the los 
of income attendant to appearing before: 
hearing which, together with attorney 
fees and miscellaneous expenses, woul 
far exceed the cut-rate offer. The fact the 
the violation remains as a permanet 
black mark against the pilot’s record mus 
be accepted as a by-product. 

The problem is even deeper than this 
Manpower shortages have obliged CAA 
to man many of their control towers wil 








relatively “green” operators. However Spee 
these operators should not be given a fre¢— ment o 
rein to “write up” violations. Unlike k§ portant 
normal legal processes and rights of # i 
individual, a pilot, when charged with # operatic 
infraction, is considered guilty until kg ™ercial 
has proven his innocence. A great ri depends 
sponsibility, therefore, rests on those W' with wi 
are authorized to make such charges. connect 
AOPA favors the old-time system ¢ B 

CAA personnel consulting with a pil reeze 
who has made his first mistake and #§ Connect 
sisting him by advice and counsel. Le#i problem 
proceedings and fines should only be ®& nect of , 
sorted to in extreme cases and then onj§ 

for habitual offenders or irresponsib! 

pilots. Unless this policy is immediate! 

adopted in lieu of present practices, all¢ 

the remaining wartime incentive for o'— Pe 
ilian flying will soon be trampled to & 
ground—by the organization supposedl— 4 
carrying out the mandate of Congress" 

promote American aviation. Bi 
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BREEZE 


MARK[ 


Quick change Artist 


Breeze Multiple Electrical Connectors Save 


Time in Servicing and Maintenance 


Speed of overhaul and replace- 
ment of vital equipment is an im- 
portant factor today in the efficient 
operation of both military and com- 
mercial aircraft. It is a factor which 
depends in great part on the speed 
with which hundreds of electrical 
connections can be made or broken. 
Breeze Multiple Circuit Electrical 
Connectors provide a solution to this 
problem, making it possible to con- 
hect or disconnect from 1 to 47 cir- 


cuits instantly and simultaneously. 


Manufactured in a wide range of 
types and sizes, Breeze Connectors 
are designed to meet practically 
every need in modern electrical con- 
trol and communications systems. 
Produced in quantity to latest A-N 
specifications, these Connectors sup- 
plement the well-known Breeze line 
of aircraft accessories that are play- 
ing such an important part in the 
United Nations’ drive to Victory. 





CORPORATIONS, INC. sewarn, ws. 


PRODUCTION FOR VICTORY 


* PRODUCTS FOR PEACE 


Cutaway view of Breeze Con- 
nector showing simple design 
and split-case construction. 








American Defense 
Service Medal 





Asiatic-Pacific 
Theatre 


European-African 
Middle Eastern Theatre 


July, 194 





Jungle Emergencies 
(Continued from page 45) 





|in or near enemy territory, burn th 
| plane. 

Travel in the jungle forest is slow. Th 
to follow a stream downstream. Stick ¢ 
natural trails or native trails as far as pos 
sible. Don’t try to break your wy 
through. 

If you can’t find a stream or native trail 
follow the swampy hollows which gene. 
ally run in chains and eventually join; 
stream. 

| In hilly country, the ridges are easie 
|to follow than the valleys but precipic« 
| may make long detours necessary. 
| In elephant country, follow the elephan 
trails. Elephants never go where they ar 
|likely to fall or get bogged. Elephan: 
|trails are three or four feet wide, othe 
| game trails are a foot to 18 inches wide, 
| You can’t look through the jungle, bu 
|sometimes you can look under it. Th: 
heavy foliage generally ends about a foo 
above the ground. Often you can se 
| more by getting flat on your stomach than 
| by standing up. 





BANCROFT 


Jue 


© 6.00. R6G US0AT.OFE 








THE 
GREATEST 
CAMPAIGNER 
OF THEM 
ALL 


BANCROFT “FLIGHTER” 
In Elastique, Tropical 
Worsted or Genuine 
Palm Beach Cloth 


$750 


Excluding device 
and backstrap 
















Rely on your compass and your map 
but don’t try to follow a direct compass 
line. It will take too long and be too tir- 
| | ing. 

| Do your walking early in the day. By 

five in the afternoon very little light can 
|penetrate. Start looking for a place to 
| camp around three or four. 

Take plenty of time for sleep and rest 
Don’t force yourself. 

In picking a camp avoid the banks of 
streams and rivers. Pitch your tent back 
a few hundred feet. Try to find a slight 
rise. Half way up a hill is good. If jungle 
growth separates you from the stream, all 





As America’s top-ranking favorite in officers” 
caps, it is only natural that the “Fiicurer®, | 
should play a leading role in every theatre of 


this global war. It is the cap which America’s; 





the better 


leaders instinctively choose for its jaunty, 
dashing lines . . . light, easy comfort .. .” 


exclusive Curve Control Visor and its 40-year 


heritage of specialized craftsmanship. , 





Build yourself a fire every night. Even 
|in rain forests comparatively dry wood 
can be found hanging in the network of 


vines and rattans. Any standing dead 
| trees will be dry inside. Wet wood can 
| be split and the heart wood dug out. If 
| you are in palm country, scrape the fuzz 


At better stores everywhere — Bancroft Cap Company, Baston, Mass. from the bottom sides of palm leaves for 


Write for free booklet: How To CARE For Your BANCROFT CaP. 





| tinder. Continued on page # 
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“Weight Saved On a TWAP ane | 
» Worth $173 a Pound in 1943” : 





stale. ai aleill, 









SAYS J. C. FRANKLIN 
Vice Pres. of Engineering 
Transcontinental & Western Air, Inc. 






INCE September 9, 1943, the standard operating weight of | BOOTS NUTS SAVE UP TO 


TWA DC-3 aircraft, consisting of airplane, crew, oil, full 60 LBS. PER PLANE 
equipment and meals, has been decreased 261 pounds per air- | » Much lighter yet far tougher than 
craft for summer operation and 279 pounds per aircraft for winter other nuts. 
operation. @ Standard fastenings on all types of mili- 


tary fighters, bombers, cargo carriers. 


Interpreted in terms of payload space, which TWA valued at © In peacetime will be standard on com- 


$173 per pound in 1943, we have found that this weight reduction mercial planes. 
program has given us the equivalent of an additional DC-3 for | ¢ Can be used over and over again. 
our entire fleet of Skyclubs.” e “Outlast the plane.” 


e@ Approved by all government aviation 


SEND FOR FREE BOOTS WEIGHT-SAVING BOOKLET TODAY agencies. 
Comparative weights of various types of self-locking nuts comprehensively WING-STYLE NUTS 


reviewed for the convenience of aircraft designers, engineers, operating 
and maintenance personnel. Copy will be sent you, free, on request. 


SELF-LOCKING NUTS | gett, 
fhe) Fil With Their Books Oy Light “a os oe of the famous Boots pena 


Self-Locking Nut—set in straight or curved 
Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. N channel for fast assembly. 
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(Continued from page 88) 

A simple fire maker can be made from 
a flat stick of soft wood and a foot and a 
half length of fairly hard sapling about 
3%-inch in diameter. Bore a cone-shaped 
hole in the stick with your knife and whit- 
tle a similarly shaped point on the end of 
the sapling. Put the point of the sapling 
in the hole, pile palm leaf tinder around 
it, and twirl the stick back and forth until 
tinder catches. 

Before settling down for the night, 
gather a good supply of firewood and 

, Stow it inside the dry tent. 

Build your fire small. Nearly all natives 
in the tropics arrange the wood in a radi- 
ating pattern, like the spokes of a wheel. 

In just about 99 cases out of 100, jungle 
animals will be just as frightened of you 
as you are of them. If you want some 
form of protection at night, build a fire 
and pile on bamboos. They will go off 
like gunshots and scare away any nearby 
animals. In an emergency, a shot from 
your signal pistol will scare off an angry 
elephant or tiger. 





Warning: One of your worst enemies 


in the jungle is the mosquito. Never go 
to sleep without some sort of protection. 
Either cover the upper part of your body 
with it, taking care that your hands and 
face don’t touch the netting, or use it as 
a covering for the tent door. Be sure to 
kill all mosquitoes inside the tent after 
you have closed the netting door. In add- 
ition, apply mosquito repellant to your 
face and hands. Put a good quantity be- 
hind your ears. 

Natural food is plentiful in most jun- 
gles if you know where to look for it and 
can distinguish between the edible and 
the poisonous. There are only three gen- 
eral rules beyond definite recognition: 

1. Eat nothing that has a bitter taste 
unless you are sure what it is. 

2. Avoid plants having a milky sap. 

3. Anything that you see monkeys eat, 
you can eat. 

Fish are easy to catch in most tropical 
streams. A hook and line will generally 
bring results, but a spear made by whit- 
tling sharp double points on a bamboo 
shaft or a small sapling will yield more 
food in less time. If both of these meth- 
ods fail, your parachute-tent can serve as 
a fish net. On small streams it can be 
spread across a narrow portion to trap 
fish as they swim downstream. 

Don’t eat any fish that have spiny or 
leathery skins. Skin all fish and frogs be- 
fore cooking. 

Fish should always be boiled, not only 
as a precaution against infection but to 
retain more of the food and vitamin value 
of the fish than either frying or baking. 

Ground birds and small jungle animals 
require more time to catch and prepare 
than fish. The most common are ground 
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pigeons, turkeys, jungle rats and mon- 
keys. 

Simple snares and traps [those for 
monkeys are shown below] are about the 
best means of catching these animals. 
They can be set out at night when camp 
is made and taken up in the morning. 

Don’t overcook meat, and use as much 
of the animal or bird as possible. Entrails, 
the heart, the liver and the kidney con- 
tain essential vitamins that will make up 
for any possible lack of greens and rough- 
age in your diet. 

As with fish, meat should be stewed 
rather than fried or baked. Chunks of 
meat one or two inches across should be 
dropped into a pot of cold water over the 
fire. Two minutes after the water has 
come to a boil remove the pot from the 
fire and place it to one side to cool. This 
permits the meat to cook thoroughly yet 
prevents over-cooking. 





If you have no cooking pots, food can 
be baked by wrapping it in several layers 
of green leaves and burying it in hot 
ashes, keeping the fire on’ top burning 
until cooking is completed. 

A similar but cleaner method is to place 
a number of very hot stones in the bottom 
of a shallow, dry trench scooped in the 
ground. Cover the stones with green 
leaves, place the leaf-wrapped food on the 
leaves, surround it closely with other hot 
stones, and cover the whole thing with 
more hot stones and a light topping of 
earth. It will take about two hours for 
most foods to cook. 

Game or fish can be cooked on an im- 
provised spit or stick. 

Fat should be part of your diet. Save 
unused fat from animals killed. It may 
not always be possible to get birds and 
animals, so a reserve of protein and fat 
should be carried. Melt the excess fat in 
a pan, boil it for a few minutes, skim off 
any solid material, and pour it into a 
small can with a tight-fitting top—one or 
two empty friction-top coffee containers 
from your emergency ration kit will serve 
nicely. The fat then can be used for pre- 
paring starch plants and other foods. 

In emergencies, two groups of jungle in- 
sects form a nourishing food source: 
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In most clearings and grasslands ter- 
mites emerge from the ground and can be 
picked up by the handful after a heavy 
rain. Remove wings and eat raw or fry 
in fat. They are considered delicacies by 
jungle natives. Grasshoppers and crickets 
also can be eaten. 

Beetle grubs are a favorite native food. 
They can be found by hunting out dead 
stumps and fallen trees and listening for 
the scratchings of grubs inside the wood. 
Once grubs are located, split the log with 
your jungle knife and remove them. Dried 
in a pan suspended over a fire, they can 
be eaten as they are, as part of stew made 
up of one of the starch root plants, or they 
can be fried with a little salt and fat. 

Four poisonous plants are: 

Sansox. The tree grows tall and has a 
trunk covered with spines. The fruit is 
about four inches in diameter and resem- 
bles a small pumpkin, being green when 
unripe and brown when ripe. 

ManzaniLLo. Found near the seacoasts 
along beaches. The bark is smooth and 
tan, the leaves are green, and the fruit 
resembles a small green apple. 

Cowrtcn. A plant common in thickets. 
The beanlike pods are not edible and 
should not even be touched. They are 
covered with short, fine detachable hairs 
that will cause severe irritation. 

Strycunos. A slender, woody vine bear- 
ing ball-shaped fruit about two inches in 
diameter. It contains one of the deadliest 
poisons known. 

Three things are absolutely necessary to 
your health—periodic doses of quinine or 
atabrine, the use of some sort of mosquito 
protection, and daily doses of salt or salt 
tablets to replace the salt removed from 
the body by excessive sweating. 

Take the first dose of atabrine (one tab- 
let) in the morning, and the second dose 
(one tablet) in the evening on the first 
day you are in the jungle. Skip three 
days, then repeat the doses as on the first 
day. Keep this up as long as you are in 
a malarial area. (This dosage for one and 
a half grain atabrine tablets.) 

If quinine is in the jungle kit instead of 
atabrine, take two five grain tablets each 
day, as long as you are in a malarial area. 

Dysentery caused by impure drinking 
water or food can be avoided by purify- 
ing all drinking water and by eating only 
food which has just been cooked or taken 
from a sealed container. If you become 
ill with dysentery, take only liquid foods 
and stay as quiet as possible until you are 
well. Add two salt tablets to each can- 
teenful of drinking water. 

If your first aid kit contains sulfaguana- 
dine tablets take four tablets every four 
hours, day and night, until your bowel 
movements are normal. If there is no 
improvement in four days, stop taking 
the tablets. 

Snake venom acts rapidly. Put a tour- 
niquet on at once, placing it between the 
body and the bite. Apply it above the 
knee in foot or leg bites, above the elbow 
in hand and arm bites. The tourniquet 
shculd be loosened for 10 or 15 seconds 
every 20 minutes. 

Apply iodine around the bite, treat your 
pocket knife blade tip or razor blade with 
iodine, and make cross incisions one- 
(Continued on page 94) 
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RCA Aviation Radio Transmitter 
used in the PBY Catalina 


RCA Aviation Radio Receiver used 
in the PBY Catalina 


HE PBY Catalina has become a synonym for 

reliability—long staying power—the ability 
to go anywhere, in any weather — to accomplish 
the most difficult and lonely missions—and to 
come back! 


Flying with the Catalina on thousands of these 
missions, RCA Transmitters and Receivers have 
established their own record for reliability, for 
staying power, and for the ability to “get through.” 


The good engineering, the quality construc- 
tion, that make RCA Aviation Radio reliable 
when life and the successful accomplishment of 
war objectives are at stake, will serve aircraft 
manufacturers, the air transport industry, and 


the American flying public equally well after 
the war, 


RADIO CORPORATION OF AMERICA 








*® The Pan American World Airways 
routes shown below are those in exis- 
tence on December 7th, 1941. Present 
routes cannot be shown. 
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N AMERICAN WORLD AIRWAYS continues to perform a vital 

wartime service by speeding men and materials to every U.S. front 

and outpost...and AAC Precision Radio Products play an important 
part in this service. 

As the giant Clippers spread their wings across the world, AAC 
Products help to maintain communications along the lifelines of this 
vast system which flies to every continent on the globe. These products 
are in use at operations bases, both here and overseas, 

This is just one example of how the engineering and production 
skill of Aircraft Accessories Corporation serves the world’s great air- 
lines—as well as various branches of the armed forces. As one of 
America’s largest producers of transmitters and other precision radio 
equipment, AAC offers the services of its Engineering Department in 
















designing special equipment for you, without obligation. 


Execrronics Division 


KANSAS CITY, KANSAS 
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(Continued from page 90) 
fourth inch long and one-fourth inch deep 
across each fang mark. Then apply suc- 
tion to the wound for 20 minutes before 
loosening tourniquet and keep up suction 
for at least three 20-minute periods. This 
can be done by mouth if you have no 
snake bite kit. Spit fluid out. 

After the wound has been sucked for 
an hour, remove the tourniquet, apply 
iodine or sulfanilamide powder if you 
have it, and apply a clean bandage. 

Ticks, fleas, body lice, mites or chiggers, 
kissing bugs and botflies carry serious dis- 
eases or cause painful sores. Leeches and 
vampire bats (only in South America) 
also are dangerous. 

Remove your clothing twice a day and 
inspect it and your body for any trace of 
vermin. 

Ticks can be identified by their flat oval 
body, small head, and comparatively large 
abdomen. They are carriers of relapsing 
fever and typhus. 

Never squash a tick on the skin or at- 
tempt to pull it out. Instead, cover it with 
a good coating of spit. The tick will free 
itself and be easy to remove. If you try 
to pull the tick out, his mouth will be left 
under your skin. Apply iodine to the bite 

Avoid native huts and use your insect 
repellant. 

Chiggers bore under the skin. They 
should be removed with a sterile knife- 
point and the bite treated with iodine. 

To keep from getting lice, avoid close 
contact with natives and stay out of na- 
tive huts. It is easy to kill the lice, but 
the eggs are more resistant. Steaming of 
the clothing, especially the seams, gen- 
erally will be effective. 

Kissing bugs are large, dark brown and 
black, having a narrow cone-shaped head, 
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oval body, long legs, and well-developed 
wings. Common in Yucatan and Central 
America, they are carriers of Chagas’ dis- 
ease. They usually bite you on the face, 
so again mosquito netting is an important 
protection. 

Botfly maggots burrow into the skin 
and cause a painful swelling that looks 
like a boil. A coating of oil or kerosene 


placed over the hole every few hours will 
generally cause the larvae to come to the 
surface of the skin where it can be ex- 


pelled by squeezing the skin. Frequent 
applications of wet tobacco will also kill 
the larva which can then be squeezed out. 

Leeches live in sluggish water or cling 
to low-lying brush and attach themselves 
to a passing man or animal. Unless re- 
moved carefully, their bites can produce 
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painful infections. 

Do not remove a leech by pulling. In- 
stead apply iodine, salt or tobacco juice 
and it will release its hold and drop off. 

Vampire bats, found in Yucatan and 
tropical America, often bite humans and 
are carriers of rabies and other animal 
diseases that infect humans. Immediate 
first-aid treatment consists of cauteriza- 
tion of the wound and applications of tan- 
nic acid ointment and a tight compression 
bandage. 

With the exception of those in New 
Guinea and in parts of Assam, there are 
few dangerous jungle natives. When you 
encounter natives, try to appear confident 
but not aggressive. Stay away from the 
women. All natives are superstitious and 
suspicious. You can only win their con- 
fidence by appearing open-handed. 

String tricks—the cat’s cradles and 
spider webs that you did when you were 
a kid—are an almost universal pastime 
with jungle natives all over the world. If 
you remember any of them, pick up a 
piece of pliable vine and demonstrate 
them to natives you meet. In most cases 
it will serve as an immediate bond be- 
tween you and them. If you can’t do a 
string trick, go through the motions to 
arouse their curiosity. 

Be particularly careful of your treat- 
ment of natives if you are in or near 
enemy territory. They can help you get 
back to your lines. Don’t try to use ter- 
rorist methods. 

Eat native food only when it has been 
well and freshly cooked and be sure all 
water offered you by natives has been 
boiled. Under no condition sleep in or 
near native camps or bathe in nearby 
streams. Avoid close contact with any 
native. Don’t go around barefoot. END 
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mount to a staggering total. It’s only 
natural that if proper medical attention 
is given the workers in regard to im- 
munizing them as much as _ possible 
through planned vitamin consumption, 
their chances of losing time through or- 
dinary head colds has been slashed con- 
siderably. The war worker’s physical 
stamina is increased and the trials and 
tribulations of the sneezes and sniffles 
is lessened. 

The benefits derived from proper vi- 
tamin dosage are explained to the work- 
‘ers at Curtiss-Wright through the me- 
dium of posters. The vitamins are sold 
at cost. That Curtiss workers realize 
the benefits derived from vitamin con- 
sumption is proven in the fact that more 
than 125,000 vitamin tablets are sold 
monthly. 

“It’s a well-known fact that the healthie: 
the individual the greater is his resistance 
to disease and the less likely he is to con- 
tract an illness,” said Dr. Good. “Vitamins 
are a good build-up for the body. They 
also act as a tonic. I feel that through the 
vitamin sales a great percentage of illness 
has been eliminated. Consequently, Cur- 
tiss-Wright turns out more warplanes.” 

Maintaining a 24-hour medical service 
schedule, his staff of 42 nurses, 11 doc- 


tors, one laboratory technician and two 
X-ray and laboratory technicians, are 
equipped to handle all emergencies from 
an appendectomy to a leg amputation. 
All phases of the Curtiss-Wright hos- 
pitals are expanded as employment in- 
creases. 

A graphic illustration of the continual 
effort toward saving valuable man hours 
was recently demonstrated by the medi- 
cal department. Men and women work- 
ing on machines where a certain type of 
oils were used, were coming down with 
a skin eruption known as dermatitis. 
The epidemic reached unusual propor- 
tions in man hours lost, plus the dis- 
comfort of the disease. 

The medical staff went to work on the 
problem. They experimented with and 
introduced a solution known as Ply No. 
9 which corrected the trouble. Rubber 
aprons were provided and the cases of 
dermatitis in the lower extremities were 
reduced. In shops where airplane parts 
are dipped in various paints the intro- 
duction of a Resistoflex glove to be worn 
by workers during the paint dipping 
operation completely overcame the dis- 
ease. A recent survey showed that the 
dermatitis epidemic was checked with 
no new cases being reported. The man 
hour saving through the medical depart- 





ment’s alertness was tremendous. 

It is Dr. Good’s belief that infection in 
industry claims more lost time and man 
hours than any other type of injury. 
Aluminum, used extensively in building 
airplanes, contains a protective covering. 
When a worker cuts himself on alumi- 
num, this aluminum film has a tendency 
to cause a dangerous infection after the 
wound has healed. Through proper care 
and treatment of simple cuts, the Curtiss 
medical staff has reduced infections from 
better than five per cent to less than one 
per cent. 

The medical department with its pa- 
tients ranging in the thousands, handles 
many unusual cases. Dr. Good tells of 
one such case as illustrative of the com- 
plexities involved in industrial medicine. 
“This particular worker was hired about 
six months ago. He was placed in a 
job where occasionally he would come 
into contact with oil. As he possessed 
a remarkable skin sensitivity, the oil 
caused his skin to erupt and it was found 
impossible for him to work in those par- 
ticular surroundings. We recommended 
he be put on another job, away from the 
oil. But he continued to break out in 
an irritating rash. We dug into the case 
and found that the fellow was extremely 

(Continued on page 98) 
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On course! 


You may have to explain the picture to non-flyers. 
It is not an airplane. Capt. Albert “Pinky” Stain- 
back, veteran United Air Lines pilot, is at the con- 
trols. He is approaching a Pacific Ocean port, with 
visibility zero...in the Link Trainer. 


Stainback notes that his altitude is 1,800 feet, 
air speed 160 miles per hour. The rhythmic dot- 
dash of the Morse “A” in his earphones is merging 
smoothly now with the dash-dot of the “N” sig- 
nal, which tells him he has found the “on-course”’ 
signal. He is on the beam. 


Veteran “Pinky” Stainback knows he has to fol- 
low the beam to the “cone of silence; a dead spot 
of radio. When the beam hum dies off to silence 
and then resumes, he has his exact location with 
respect to the airport. Following instructions 
from the airport control tower, he now is pre- 
pared to land. 


Thus United Air Lines pilots practice approaches 
to distant ports in the Link—without leaving the 


ground! Thorough training in instrument flying 
has served United’s pilots well—on 880 Pacific 
Ocean crossings in 1943, flying men and materials 
to faraway fronts. United crews also chalked up 
2,400 military flights in the Western Hemisphere 
last year, besides flying the company’s regular 
nat ess schedules. 


| : a 


CAPT. STAINBACK tackles an instrument flying problem in 
the Link at United Air Lines’ San Francisco terminal, under 
the watchful eye of Link Instructor Lyman Ellis. 


LINK AVIATION DEVICES, INC.- BINGHAMTON, NEW YORK 


LINK MANUFACTURING COMPANY, LTD., Gananoque, Ontario 
Link Trainers, Aviation Sextants, and other products contributing to the safety of flight 
ONE MILLION HOURS CLOSER TO VICTORY 
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B-10-A 
— Os FOR HIGH ALTITUDE PLANES 


This is another new positive displacement Booster 
Fuel Pump built by ROMEC for increased efficiency for high-altitude planes. 
It assures better performance in vapor handling. With this new develop- 
ment, the tank can be pumped almost dry. Retains prime even in shallow 
tanks. Designed to mount on fuel tank with pump section submerged. 
Relief valve returns excess fuel above the inlet, within the tank, to prevent 
vapor from entering the pump in high altitude flying. Built with a 24 volt 
D.C. Motor. Can be used for starting and as an emergency pump. Capacity 
400 g.p.h. at 15 p.s.i. gage pressure. Weight 6 Ibs. 4 oz. 


ROMEC PUMP CO.: ELYRIA, OHIO, U.S.A. 
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ROTOL LIMITED. ENGLAND e Canadian Representatives: BRITISH AEROPLANE ENGINES LIMITED - Mc NTREAL 
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(Continued from page 94) 
allergic to aluminum, of all things. If he merely brushed 
against the stuff he would break out. We tried placing him in 
different jobs—but in an airplane plant it’s pretty hard to stay 
away from aluminum. The man was willing enough to work, 
but with this allergic condition he was a drag to the war effort 
working in an airplane plant. We recommended that he be 
placed in some other industry where he would not come in con- 
tact with aluminum or oil. A recent report from his new em- 
ployer seems to indicate that the man now is a definite asset to 
the war effort.” 

An absenteeism problem was encountered with thousands of 
women workers entering the Curtiss plants to work on the pro- 
duction lines. Unaccustomed to this new type of work, many 
of the women workers were suffering from tendon and muscu- 
lar strain with the consequence that they were laying off in 
order to allow their sore muscles a chance to recuperate. 

The medical staff solved this grave problem by setting up a 
system whereby many of the new women workers were given 
electric massage and therapeutic treatment under the expert 
hands of trained nurses. The newly acquired aches and pains 
vanished under this trained muscular manipulation. The rising 
absenteeism in the new women employees dropped sharply. 

Warplanés are thick in the skies above the Curtiss-Wright 
plants—screaming, sleek Curtiss-Wright Warhawks, and huge, 
twin-engined Commandos. The percentage of crash landings is 
negligible but they do occur occasionally. Dr. Good’s staff is 
continually on the alert and is completely equipped for such an 
emergency. 

An emergency arose last summer when a Commando with 
crew and passengers aboard remained aloft for nine hours, un- 
able to land because of landing-gear trouble. The big plane 
circled the field for hours. The radio chattered. Efforts were 
made to repair the landing-gear but without success. Finally, 
its gas supply running low, it was decided to attempt a belly 
landing. 

Dr. Good and his medical staff had not been idle. 

Called immediately to the flying field when the damaged 
landing gear had been discovered, Dr. Good supervised all pro- 
ceedings. A hospital hut was set up right on the field. Cots, 
stretchers, bandages—all medical and surgical supplies—were 
in readiness, alongside of the fire-fighting equipment and crash 
crew. An ambulance purred at attention. Dr. Good paced up 
and down in front of the ambulance, hands jammed in his pock- 
ets, head back, watching the plane in the sky. 

“We were ready for anything,” said Dr. Good. “But Herb 
Fisher, pilot of that Commando, brought the plane down in a 
perfect belly landing. The only injury that day,” he added, 
grinning, “was to the medical staff. A ‘beaut’ of a sunburn and 
an epidemic of stiff necks from gawking up at the sky.” 

Realizing that illness and injury in today’s vital war industry 
can be a definite saboteur if allowed to exist unchecked, the 
War Department stated recently: “Accident prevention is one 
of the primary interests of this section (AAF Materiel Com- 
mand, Eastern Procurement District) and it is felt that co-oper- 
ation in worthwhile programs which aid in reducing time lost 
due to accidents is more desirable in order that productive ef- 
fort may be maintained at the highest possible level.” 

In strong accord with the view expressed by the War Depart- 
ment, the medical department at Curtiss-Wright (in co-opera- 
tion with the Curtiss General Safety Committee) have set up 
and is maintaining a daily routine planned to reduce accidents 
through education of workers by means of safety bulletins, 
posters and other media. 

The Safety Committee is composed of foremen and execu- 
tives from the various departments. Tours of the plants are 
conducted regularly by members of the committee, which also 
includes members of the medical department staff. The inspec- 
tion tours are made slowly and carefully, with an eye to haz- 
ards that could mean injury to some worker. Conditions that 
might be detrimental to the well-being of the worker are noted 
and a report is made which is circulated throughout the plants. 
Conditions included in the report and labeled as “danger signs” 
are rectified. 

A typical Safety Committee report is no mere collection of 
a few facts. The report is detailed and contains on an average 
of 75 detected hazards and suggestions for installations of safety 
guards or methods of “dehazarding.” 
(Continued on page 101) 
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of anew Bell Mginter 


Described by the Office of War Informa- 
tion as A new Bell fighter, now in pro- 
duction, with a low drag wing and a tivo 
stage, supercharged Allison engine which 
will make it an efficient plane at any alti- 
tude up to 38,000 to 40,000 feet.”’ 


When the Axis powers get their first 
view of this U. S. Army fighter, just 
beginning to come off the production 
lines in our Niagara Frontier plants, 
they'll see it as a slim, trim, single-engine 
plane. They'll learn next that it has 


blinding speed...that it can fight effec- 


BUY WAR BONDS AND SPEED VICTORY 


tively high in the sky...or blast troops 
and tanks from tree-top level. Like the 
Airacobra, ““Cannon on Wings,” this 
plane has plenty of hrepower. It throws 
a paralyzing barrage of machine gun 
bullets and cannon shells. 


Manufacturing this new fighter is one 
part of Bell Aircraft’s war job. 


Now add four more chapters— (1) 
building flexible gun mounts for planes 
and surface ships; (2) designing and 
building America’s first jet propelled 
plane; (3) developing the new Bell 
Helicopter; (4) producing bombers in 
Georgia—and you have the complete 


story of Bell Aircraft’s war effort. 


Yes, Bell is concentrating to speed the day of peace. And the lessons we’re learning today mean 


that you can aim Aig# when you think about post-war aviation. © Bell Aircraft Corporation. 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL=—EAST COAST, INC 


BELL /,.... 


PACEMAKER OF AVIATION PROGRESS 


Niagara Frontier Division, Buffalo and Niagora Falls, N. ¥.—Ordnance Division, Burlington, V1.—Georgia Division, Marietta, Ga, 
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Hi anareas of Peacetime Producers 
Mobilized by CURTISS for Victory 


Convert or quit! That was war’s ultimatum tS a 
great many American manufacturers. Thousands of 
them had scarcely digested this, “Get into war work or 
get out of business” edict before Curtiss-Wright rep- 
resentatives were at their doors. 


We offered them, as Curtiss-Wright subcontractors, 
a way to survive . . . a means of contributing to the war 
effort . . . a method of holding their organizations to- 
gether until they could return to peacetime products. 


Into each plant came Curtiss-Wright men to help 
solve complicated conversion problems—to assist in 
installing new machinery, training workers, mapping 
schedules, meeting quotas. 


Thus did Curtiss-Wright, by the speedy organization 
of a yast subcontracting system, not only protect hun- 
dreds of small manufacturers from finding their busi- 


nesses listed among the casualties of war—but—took a 
stride that quickened the production of vitally needed air- 
craft and vastly accelerated America’s war effort! Loox 
TO THE Sky, America! 
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Member, Aircraft War Produc- 
tion Council, East Coast. Inc. 













































(Continued from page 98) 

A sizable percentage of injuries suffered in the plants is to 
the toes and feet. A die slips from a worker’s hands as he’s 
sliding it into a punch press. A die is heavy. It causes consid- 
erable damage to a man’s toes if he drops it there. Fractured 
toes are not uncommon. 

“There was a time when a fractured toe meant disability,” 
said Dr. Good. “The worker was laid up or at his best could 
barely hobble about and suffered considerable pain. Today, 
however, through the use of a metatarsal bar constructed 
across the shoe of the injured person he can not only work 
without any lay-off, but he suffers hardly any pain.” 

In these days of increased production demands, it is impera- 
tive that workers be kept on the job even though their pro- 
ductive capabilities might be lessened due to a minor injury. 

“A man with one good arm is better than no man at all,” is 
the general opinion. It’s pointed out, however, that if the in- 
jury is of sufficient seriousness the worker is not allowed to 
come to work. But modern medical skill and an elastic system 
of job allotment, such as in effect at Curtiss, makes it possible 
to keep injured workers on the job who, in the past, would 
have been forced to lay off. 

“Take a man with a simple fracture of the arm, for instance,” 
say these industrial medics. “In the past such an injury meant 
complete disability due to the fact that the worker was unable 
to perform his customary duties to the fullest extent. Today, 
if a worker is injured, he is ‘reprocessed.’ His injured arm is 
immobilized in a cast. If he is a machine operator he naturally 
can’t continue on with that type of work until his injury has 
healed. But there are numerous other jobs that a man with 
one hand is quite capable of performing, especially if that man 
has the shop training and knowledge that is invaluable in in- 
dustry today. He is fitted into any one of a number of jobs. 
He becomes a dispatcher, or a clerk, or in some cases an in- 
structor. There is always a spot for a man even though he 
can’t perform his customary duties.” 

Curtiss medical department records show that the majority 
of the workers injured on the job lost no time from work other 
than the time required to properly treat their injuries. They 
continued working, if not at their own job then doing some 
type of simpler duties equally vital to the war effort. 

Injury to the eyes constitutes a large portion of the injuries 
treated by the medical department. Workers are urged to wear 
goggles at all times when engaged in any job that might injure 
the eye, but in many cases, through negligence or carelessness, 
eyes are not protected and injuries result. 

In a recent directive, Dr. Good states: “It is the opinion of 
myself and of prominent oculists that the wearing of protec- 
tive goggles is not in any way harmful to a person’s vision, 
regardless of whether he is wearing glasses or not. The only 
complaint an employee could have is the discomfort of wear- 
ing a heavy pair of goggles, and this objection cannot be com- 
pared to the protection it affords the employee. I strongly 
recommend that supervision insist that goggles be worn.” 

Dr. Good’s recommendation is based on sound facts. In an 
analysis of eye injuries suffered by workers in the plants, it 
was estimated that in one month, 280 productive man hours 
were lost because of eye injuries. Two hundred and eighty 
man hours is equivalent to six men staying at home for one 
week, or the installation of five Warhawk engines. 

Besides these out and out lost man hours, there were 966 
minor eye injuries reported to the medical department. A 
minor eye injury which keeps a worker idle for half a day 
costs an average of $8 in unproductive time, idle machine 
hours and first aid attention. Multiply this factor by the num- 
ber of minor eye injuries and you have a cost of $7,728—which 
would pay for over 5,100 pairs of good safety goggles. 

Cuts and bruises, no matter how inconsequential they may 
seem at the time of the injury, are treated immediately at the 
clinic. Supposing a worker cuts his finger on a piece of alumi- 
num. Aluminum is highly infectious due to the chemical treat- 
ment used in processing it. The worker shrugs off the injury, 
continues working, perhaps wrapping a piece of waste abvut 
the wound. His foreman spots him. “Down to the hospital with 
you, chum,” says the foreman, and gives him a hospital pass 
and a foreman’s accident report form. 
(Continued on page 102) 
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THE TORCH THAT 
BUILDS A CRADLE! 


The engines powering many of America’s 
deadly fighters are locked secure in cradles of 
steel...motor mounts built by Skylark. De- 
signed and engineered by experts, Skylark’s 
craftsmen weld these incredibly strong steel 
tube motor mounts exact to the hairsbreadth. By 
knowledge of forging and precision welding of 
motor mounts, bomb racks, control systems, and 
other vital airplane parts, Skylark craftsmanship 
is helping American Air-Borne Craft to Victory 
today. Consult Skylark on problems of tooling, 
fabrication, assembly, processing and design. 


SKYLARK Craftsmanship TOMORROW 


At the war's end, Skylark’s skilled, experienced 
operators and precision facilities will be im- 
mediately available for peacetime production 
of airplane parts. 

Plan now to use Skylark’s craftsmanship to- 
morrow, when “bombers” become transports, 
and “pursuits” become pleasure craft. 
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s | the nurse tells the worker. 
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| The worker reports to the file clerk 
at the hospital. She takes his accident 
|card, checks his record and number, 
| passes him quickly into the infirmary. A 
| nurse cleanses the wound with soap and 
water, irrigates with normal] saline and, 
using a powder blower, covers the wound 
with sulfathiazol powder, after which she 
binds the finger. She writes the record 
and treatment of the injury on the card 
All employees are given a surgeon’s 


= | treatment card with the date they are to 


|return for further treatment indicated 


> | on it. 


“Come back tomorrow for re-dressing,’ 
He protests. 
“Now look, miss, I just cut my finger—I 
didn’t cut it off!” The nurse’s lips iron 
out but her eyes twinkle. “Come back 
tomorrow,” she says firmly. “Hand that 
card to the file clerk on the way out.” 
She turns to the next patient awaiting 
treatment. 

The man with the injured finger came 
back the following day for treatment— 
and the next day, too, if the hospital 
deemed it necessary. Infection is greatly 
reduced. Through disregard of his slight 
injury there’s the possibility that the 
worker might have been laid up with a 
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serious infection—he might have lost a 
finger—he might have lost an arm. The 
medical staff takes no risks. Infection of 
wounds has been so reduced at Curtiss- 
Wright plants that it is only the excep- 
tional and usually unreported injuries 
that develops this complication. 

Pre-employment physical examinations 
tend to reduce illness among future em- 
ployees of Curtiss-Wright. All prospec- 
tive employees undergo a rigid physical. 
Heart, eyes, ears, nose and throat are ex- 
amined by one of three doctors. They 
are vigilant for an indication of conta- 
gion. Signs of rupture are watched for 
and tests are given to determine whether 
or not such a condition exists or is likely 
to be induced by any physical exertion. 
A urinalysis is taken. Women are ex- 
amined separately at a clinic designed 
especially for that purpose. An average 
of 5,500 employment applicants are ex- 
amined monthly. 

The role of a factory medico is decid- 
edly no one-horse shay affair. The health 
and well-being of thousands of war 
workers depend upon his ability and 
judgment—and it is imperative that they 
be kept on the job. END 
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Russia in 1914, Iwan developed his own 
ideas on how he wanted to spend the 
next few years. His father did not agree 
so Iwan ran away. One month later the 
police, spurred on by his irate parent, 
found Iwan a full-fiedged soldier in the 
96th Omsk regiment, which was prepar- 
ing to meet German pressure after the 
battle of Tannenberg—a major defeat for 
the Russians in 1914. 

Following battles along the Vistula 
River, where the Germans were finally 
held, young Smirnoff was awarded the 
Cross of St. George for wiping out an 
enemy machine gun nest while on patrol 
in No Man’s Land. Sometime later, se- 

| verely wounded, he was taken to the 
base hospital in Petrograd (now Lenin- 
grad), which was situated in the very 
university to which his father had meant 
to send him. 

While recuperating in this hospital, 
| lwan was struck by the smart appearance 
|of a group of air force cadets whom he 
| could see training in a neighboring field. 
He had only vague ideas about flying but 
he possessed very definite convictions on 
| the subject of good appearance. And so, 
| as soon as he was cured of his wounds, 

he joined the Russian Imperial Air Corps 

Toward the end of 1915 he mastered the 
art of manipulating the flimsy planes of 
World War I. In those days three and a 
| half hours’ instruction was enough to 

jturn a man loose in one of the Cau- 
dromes, Farman-Goliaths or Moranes at 
the military flying school. A gasoline 
|cock and an ignition switch were the 

bend instruments needed to help a pilot 
solve the difficulties of whizzing through 
the air at 35 m.p.h. One to five hours’ 

| flying time at the controls made him a 

| fully qualified pilot. 

| Wearing his new officer’s uniform—a 

| splendor greater than he had dared hope 





for during his hospital days in Petrograd 
—Smirnoff went to the front as a pursuit 
pilot, flying even “faster” models at the 
breakneck speed of 50 m.p.h. 

He did very well. Within a year and 
half the Germans lost 12 planes to him— 
Rumplers, Aviatiks, Albatrosses. The 
Russians conferred upon him all the dis- 
tinctions they had available and when he 
still continued to shoot down Germans, 
the French pilots, who flew wing to wing 
with the Russian squadrons, saw to it 
that Smirnoff was awarded the Croix de 
Guerre and given the right to use the 
title: “As des As” (Ace of Aces). 

When the Kerensky government con- 
cluded a separate peace with Germany 
in 1918 (the peace of Brest-Litovsk), 
Smirnoff found himself in a peculiar po- 
sition. Here he was, an officer in the 
Imperial Army, anxious to continue the 
fight but looked upon with suspicion by 
the new government. A journey to Vladi- 
vostok brought the solution to his prob- 
lem. It was rumored that British and 
American authorities there would ac- 
cept volunteers. After a 3l-day journey 
by cattle truck across Siberia he got in 
touch with British agents who dispatched 
him across the China Coast to Singapore. 

In Saigon the French offered Smirnoff 
a commission in the Foreign Legion but 
that seemed hardly what he wanted. 
Arriving at Singapore he discovered that 
the British Intelligence Service had for- 
gotten why he had been sent. Instead 
they wanted to imprison him on a charge 
of communist affiliation. Fortunately the 
Russian consul at Vladivostok vouched 
for him. 

After months of pushing and pulling 
Smirnoff reached London where the 
Royal Flying Corps finally decided to ac- 
cept him as a private. On his second day 
in flying schoo] the commanding officer 
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Behind the scenes in Precision Aircraft Radio Manufacture... One of a series, photograph by BR Photo 


CALLING D FOR DORIS...CALLING D FOR DORIS...” Somewhere 
up in the stratosphere, a flier’s gloved hand flicks on a Bendix* 
Aircraft Radio and the voice of the squadron leader comes in clear 
and crisp, unblurred by the biting cold. The operating frequency is 
correct...set by means of a frequency standard which a girl’s 
gloved hand tested here in the Bendix ‘“‘cold box,” where 40-below 
temperatures duplicate conditions of altitude flying. 

Bendix Radio employees thus literally work hand-in-glove with 
uur fliers... testing aircraft radio equipment for its ability to func- 
tion not only in the bleak cold of the upper air, but in the blistering 
heat of the tropics...in desert dryness-and jungle humidity... 


for its ability to stand up under combat strains and landing shock. 





Bendix engineers have devised more than a thousand such tests 
and inspections covering every stage of production, from single 
parts and sub-assemblies to the compact, finished radio. 
Maintenance of the highest standards of quality and precision 
in manufacture, plus exhaustive pre-flight testing, assure depend- 
able performance even under the most extreme conditions... have 
earned for Bendix Radio equipment the deserved confidence of our 


fliers in the armed forces, and the pilots of our commercial airlines. 
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Since inception of Civil Air Patrol, RANGER transmit- 
ters and receivers have contributed to the splendid work 
of CAP by providing dependable two-way radio com- 
munication in scores of ships on active and training duty. 

With a broad range of models available for small 
and large ships, RANGER has always endeavored to 
place CAP at the head of its delivery list—while still 
keeping on schedule with Army and Navy contracts. 





Two-way RANGER Aircraft Radio 

The Model 206 transmitter and Model 108-B receiver 
ere an idea! combination. The transmitter is rated at 
10.5 watts antenna output, and employs a RANGER de- 
signed vibrator type power supply using 6 or 12-volt 
ship's battery. (Dynamotor power supply available for 
24-volt systems.) The receiver features an easily read 
scale covering the 195-410 ke range, two-way inter- 
phone circuit, and a spot frequency at 3105 ke, or other 
predetermined point, for interplane reception; dry bat- 
tery power supply in separate cabinet. 


OTHER MODELS AVAILABLE 
For use where no storage battery is installed in ship, 
two other sizes of tr itters are available. The Modei 
203 is rated at 1.5 watts antenna output; batteries and 
transmitter are in the same cabinet. The Model 204 is 
rated at 4.5 watts antenna output; has separate dry 
battery power supply. 


Get this manual FREE 














2 Procedyr, 
Civil Air Patrol members are in- MANUAL 
vited to secure this “Procedure ji 
Manual for Aircraft Radiotele- AIRCRAgy 
phone Communication,” for their MADIOTELEP HONE 






training programs. It is available 
without cost, as @ service to CAP, 
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SPECIALTY COMPANY 
3458 Glendale Blvd.- Los Angeles 26, Calif. 
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promoted him to the rank of sergeant- 
major and he was allowed to try out a 
British pursuit plane. Smirnoff was about 
ready to go overseas with his British 
squadron when peace was declared. 

By then a first lieutenant in the RFC, 
Smirnoff looked around but saw very 
little for a man of his experience to do. 
The RFC, which had just changed its 
name to the RAF (Royal Air Force), 
made the same observation and decided 
to demobilize him. Smirnoff, the ace of 
aces, found himself without a job. There 
was no choice but to take a job as an 
airplane mechanic at Croydon airdrome 
near London and be satisfied with a $20 
weekly pay check. 

In talking with various pilots, Smir- 
noff heard that a new Belgian air trans- 
port company was looking for pilots te 
fly commercial transports. With about 
700 operational hours to his credit Smir- 
noff was a far more experienced man than 
anybody could hope to find after a war in 
which the average “life” of a pilot in 
operations was just below 30 minutes. So 
the company took him. 

For one year Smirnoff piloted De Havil- 
lands, Spads de Commerce and Farman- 
Goliaths between Brussels, London, Am- 
sterdam and Paris. But this soft spot was 
too good to last long. One night the 
company’s entire fleet, which was nicely 
stored in a big hangar near Brussels (also 
used by the Germans for Zeppelins), 
was destroyed by fire. Our ace was out 
in the street once more. 

This time Smirnoff was better pre- 
pared. He was known at all commercial 
airdromes and knew what was going on 
in the rapidly growing civil aviation. He 
Was acquainted with some young ener- 
getic Dutchmen who were struggling 
with unruly British pilots in the newly- 
founded Royal Dutch Air Lines (KLM) 
and offered his services to them. He 
was accepted conditionally, then per- 
manently when his experience proved 
invaluable. 

Thus, after piling up some 2,000 flying 
hours in the war and flying every type 
of plane that could be found, Smirnoff 
started a career with the KLM which 
was interrupted only when the war in 
Asia called all able-bodied Hollanders 
to the colors. Smirnoff, meanwhile, be- 
came a naturalized Dutch citizen, in- 
separable from one of Holland’s most in- 
tensely national undertakings—the Royal 
Dutch Air Lines. He was the first man 
to fly the regular mailplane from the 
Netherlands to the East Indies, in 1928. 
As commodore of all Netherlands civilian 
pilots he made the famous trip of 1933, 
carrying Christmas mail from Holland to 
Batavia in the record time of 100 hours. 

Forty minutes after landing he started 
on his return flight—with New Year’s 
mail for Holland—and 100 hrs., 30 
min. later he arrived back in Amsterdam. 
Landing in thick fog and snow with 
visibility zero, Smirnoff set his plane 
down without a scratch. The stolid 
Netherlanders hoisted “Ture” (his KLM 
nickname, known from Karachi Moro to 
Krempangan, from Croydon to Alaha- 
bad) on their shoulders and carried him 
around the flying field in triumph. 

The outbreak of the present war found 
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Captain Smirnoff outside Holland, on his 
77th trip from Amsterdam to Bandung 
and when the Pacific became an addi- 
tional theater of war he was transport- 
ing troops and supplies at the rate of 200 
flying hours monthly. By that time he 
had 24,000 hours of flying time to his 
credit and had covered about 3,400,000 
miles of air distance. More than 25 
years had passed since he first learned 
to handle the controls of a plane. 

In the bleak hours of the early morn- 
ing of March 2, 1942, Smirnoff started 
his last 1,500-mile journey to Australia 
with a full load of 12 passengers. He 
had made this same journey every day 
for the previous 10 days. At the last 
minute, as he was about to take off 
from Bandung airport, an official handed 
him a heavily sealed parcel containing 
valuables from the Java Bank. Hastily 
Smirnoff stowed the parcel away with 
his dispatch case in the cockpit. The 
packet contained $1,500,000 worth of 
diamonds. 

Around daybreak, as he neared the 
Australian coast, Smirnoff saw smoke col- 
umns indicating an attack on Broome. 
He did not like the looks of this arrival 
port and turned his shiny Douglas air- 
liner north, trying to dodge the Zero 
fighters who evidently had been and pos- 
sibly still were at work. But three Japa- 
nese fighters sighted and attacked his 
plane and Captain Smirnoff was forced to 
land on the beach at Carnot Bay, an 
isolated locality 60 miles north of Broome. 
Despite six bullet wounds, in both arms 
and his right leg, and notwithstanding the 
fact that one engine had been set afire, 
Smirnoff landed his plane. One tire had 
burst as a result of machine-gun fire, and 
the plane ground looped so that it faced 
the sea, but there it rested without addi- 
tional damage. The plane was machine- 
gunned again and again. The Japanese 
continued to play with this defenseless 
group of people until they had exhausted 
their ammunition. Sea water, meanwhile, 
extinguished the fire. 

The next day the stranded airliner was 
bombed by a Japanese flying boat. Alto- 
gether four of the passengers, including 
a baby, lost their lives. 

In the meantime a funeral service had 
been held in Sydney by KLM pilots who 
believed Smirnoff had been killed. His 
wife had officially been a widow for two 
days when an Australian pilot noticed the 
wreck and dropped food and water to 
the survivors on the beach. 

After the Zeros had disappeared and 
the wounded had been attended to, 
Smirnoff decided to bury the parcel of 
diamonds for safekeeping. Several days 
later, when a rescue party reached the 
survivors, the wounded and exhausted 
captain was unable to locate the package 
and after frantic efforts the search was 
finally abandoned. 

The sequel to this episode came on 
May 2, 1942. On that day a middle-aged, 
not too well-dressed man walked into 
an enlistment office in Perth, Australia, 
and after exchanging a few words with 
the recruiting officer took an ordinary 
sugar shaker out of his pocket. He in- 
verted it on the desk and out cascaded 

(Continued on page 108) 
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With its eight 50-calibre machine guns blazing, the Republic 


Thunderbolt deals out destruction—knocking out 993 enemy 
planes to 218 P-47’s lost up to February, 1944! This 
high-flying fighter is every inch a world’s heavyweight 
champion. To carry great loads at Thunderbolt 
speed, “U.S.” tire engineers developed lighter, 
stronger U.S. Royal Airplane Tires. With the 
constant cooperation of the AAF, tires were built 
with bodies of rayon and with treads of natural 
and synthetic rubber. Test after test in the lab- 
oratory and in combat have proved that U.S. 
Royal Airplane Tires are champions, too! 

The U.S. Royal Block tread used on Thunderbolt 

landing wheels protects against forward and lateral 

skids, insures positive braking. The U.S. Royal Chan- 


nel tread for tail wheels combines minimum bounce 
with pneumatic tire cushioning. 


SERVING THROUGH SCIENCE . .. TO SPEED THE VICTORY 


1230 SIXTH AVENUE ~- ROCKEFELLER CENTER 


NEW YORK 20, N. Y. 
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A field light is a relatively 
small part of an airport's 
equipment— but not small 


in importance. 








Piston rings are 
relatively small, too. But not 


small in importance to aircraft 





engine manufacturers. 
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The world’s finest piston rings are standard equipment for these 
world-famous aircraft engines—Allison * Wright - Packard-built 
Rolls-Royce * Franklin - Warner. 
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(Continued from page 104) 

a fortune in diamonds—the very ones 
Smirnoff had given up for lost. The 
man, Jack Palmer, told the astounded 
recruiting officer that he had found the 
diamonds in a_ water-soaked, broken 
parcel on the beach north of Broome and 
that he wanted to turn them over to the 
authorities. He then enlisted in the army. 

But Palmer, a former beachcomber, 
was arrested by Australian police almost 
a year later and charged with keeping 
for himself $81,788 worth of the gems. He 
was tried in Melbourne on May 18, 1943, 
but the jury voted him not guilty, stat- 
ing that the temptation was inordinately 
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great. James Arthur Mulgrue, a shop 
assistant and former pearler of Broome, 
and Frank Archibald Robinson, a me- 
chanic, accused of unlawfully receiving 
$7,256 worth of the jewels, were also 
acquitted. 

An aboriginal woman found $40,000 
worth of the diamonds in a tube hidden 
on the beach. A resident magistrate, 
cleaning his tool chest, found a match- 
box which he was about to throw away 
when some absorbent cotton sticking 
out of one end attracted his attention 
He opened the box and found it to be 
full of diamonds. A Chinese was proved 
to have sold shirts and trousers to ab- 
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originals, trading them for 10 or 15 dia- 
monds apiece. Eventually about 85 per- 
cent of the diamonds were recovered. 

Meanwhile Smirnoff recovered and re- 
ported back for duty. He flew more 
than 5,000 miles, from one side of Aus- 
tralia to the other, in order to give his 
evidence in this case before the Supreme 
Court of Western Australia. 

Now the first lap of his next 24,000 
hours is being filled. Guided by a sense 
that can no longer go wrong, his plane 
lands smoothly on operational bases in 
the Southwest Pacific. 

Turc, with his fellow pilots of KLM 
and KNILM, is at war again. END 





Inventors’ Council 
(Continued from page 55) 
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heat more effectively than anything now 
in use. It is now at Wright Field under- 
going tests and will make its debut on 
fighting planes soon. 

The Council sometimes wishes, how- 
ever, it could have a brake for inven- 
tors, especially in certain fields. It would 
be nice, for example, to put a brake on 
propeller inventors. Almost daily some- 
one appears with a device for a method 
for “doubling the efficiency” of our pro- 
peller. The first suggestions to come in 
merely proposed addition of another 
blade but the number of these has less- 
ened. The engineers of the Council 
patiently explain that the present aver- 
age efficiency of the airplane propeller 
is at least 75 per cenit, and express polite 
doubts that anybody can double that to 
make a propeller 150 per cent efficient. 

Perpetual motion proponents still call 
at the Council’s office, so accessible on 
the first floor, third wing of the Com- 
merce building. The latest was a man 
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who would mount an electric motor in 
the nose of a plane to turn the propeller. 
On each wing he mounted a fan attached 
to a generator. Current from the genera- 
tors is fed to the motor to turn the pro- 
peller. To start, power is taken from a 
battery. Everybody saw through that one 
at first glance but there was no discour- 
aging the inventor. He wouldn’t brush 
off. He came back with his Congress- 
man and became a cause celebre around 
the Council. They still need brakes for 
perpetual motion dreamers. 

All the screwy ideas in aviation have, 
at one time or another, come into the 
office. There was the flying submarine, 
presented by the designer complete with 
a model and really good drawings. The 
letter indicated, however, that he should 
be working as a commercial artist rather 
than as an inventor. 

The combination dirigible and airplane 
has been proposed as a quick means of 
winning the war. Some inventors put 








"Listen, Joe, go down to shop 18 and check 
that center section assembly jig, will you?" 





wings on dirigibles and others put helium 
in the wings and fuselage of the airplane. 
New ideas on fuel, especially on that old 
favorite, water, have filled several file 
cabinet drawers. The fellow who wanted 
to take water aloft, break it down into 
hydrogen and oxygen and run engines 
with it felt aggrieved that his idea was 
put under a cold shower. 

After all these years there still are 
some who propose man-powered ma- 
chines. One even proposed an engine 
and propeller on each foot of a man a la 
Mercury. One persistent contributor 
sends in revisions of his plan periodically. 
His reasoning is simple. If one pair of 
wings will do so much, two, three, four 
of 40 pairs will do just so much more. 
The easiest way to attach these wings is 
in tandem, and his airship as of today 
is a huge affair with long rows of wings 
in tandem. Another has proposed that 
we build a huge scale model of a dragon 
fly, put it into a wind tunnel and really 
learn something about flying. 

Veterans in aviation will be interested 
to know that the wobble plate motor is 
back in numbers. More than 100 such 
motors have come in under their inven- 
tors’ arms. There have also been the 
usual schemes for getting an airplane up 
into the air quickly, the most vigorous 
one involving the use of three powerful 
springs working in connection with three 
guns. Together, springs and guns quickly 
get the airplane into its proper element. 
The little matter of forward motion was 
left to others by this particular inventor. 
He had his senator working for him for 
awhile until the Council convinced him 
against his will and saved the Senator’s 
valuable time. 

“The Case of the Spinning Tire” might 
be one of the literary works of the Coun- 
cil when they get around to writing their 
war journal. Scores of ideas for starting 
big airplane wheels spinning before they 
touch the ground have been handed the 
Council. They don’t want any more. The 
idea is that it doesn’t matter too much if 
the wheels do scream bloody murder every 
time they hit a concrete runway. Sure, 
they rub off a little rubber but even at 
that the tires will last almost the life of 
the plane. The Council knows we must 
conserve rubber but the amount of rubber 
wasted in this fashion is negligible and 
unimportant. What ruins tires are rocks 
and ruts. Let them squeak and let them 
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COMPLETE CIRCUIT 
PROTECTION 


requires Fuse Clips especially 
engineered to the multitude of 
today’s services. 





FUSE CLIPS 


PHOSPHOR BRONZE e BERYLLIUM 
COPPER, SILVER PLATED 


Tn aircraft, communications, in- 
dustry, electronics, electrical prod- 
ucts—from most delicate meters 
to high voltage services, Littelfuse 
solves the problem with new zm- 
provements. 


Exclusive Littelfuse design and 
forming effect contact over largest 
possible area. Results: Extra tight 
grip—maximum electrical con- 
duction—less heat produced— 
panel board and switch temper- 
atures reduced—loss of clip-tem- 
per prevented—spring qualities 
retained much longer. 

Whatever your fuse clip require- 


ments, Littelfuse will be glad to 
counsel with you. 





Littelfuse equipment on Pan 
American Clipper. Courtesy of Pan 
American Airways System. 


LITTELFUSE INC. 


200 Ong Street, El Monte, Calif. 
4757 Ravenswood Ave., Chicago 40, Ill. 
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alone, says the Council to the inventors. 

Recently the Council heard the familiar 
plaint “Somebody stole my idea” in con- 
nection with the tire-spinning inventions. 
Goodrich produced a tire with collapsible 
cups on the side which would begin to 
spin as the cups caught the air and be 
turning at the moment the wheel hit the 
ground. Immediately after Goodrich’s 
publicity men got their pictures in the 
paper, inventors began crying to the 
Council. Colonel Lent patiently pointed 
out that many inventions for this pur- 
pose had been recorded, some as far 
back as 1931. He also quoted Brig. Gen. 
Franklin O. Carroll, Chief, Engineering 
Division, Wright Field: “75 per cent of 
tire failures in service are due to hitting 
ruts and obstructions in the field and 
are not due to wear resulting from land- 
ings. In order to attain 50 per cent of the 
landing speed, the top part of the tire 
must be shielded.” 

Colonel Lent adds, “Nobody stole an 
idea. The idea is many years old, as 
shown by our little search in the patent 
office. We've had about 100 ideas along 
this line, but I don’t think the Air Serv- 
ices will use any of them because the ex- 
pense of moulding the extras on the tire 
is greater than is justified. The wheels 
are down too short a time to get the 
wheels spinning at 80 to 100 miles an 
hour.” 

Among the contributions in aeronau- 
tics valuable to the war effort has been 
a new interest in a low aspect airplane 
wing. This is still on the hush-hush list 
but responsible government agencies are 
working on it. Important new ideas in 
gas turbine power plants have been re- 
ceived and passed along to the military. 
There are even some hopeful signs in 
some serious thinking about “cycloidal 
propulsion”—in common language, side 
wheel paddles for airplanes—but so far 
these have not attained the dignity of a 
project. 

Remote aiming of aircraft guns is well 
along, thanks to developments that have 
channeled through the Council. 

Of the two principal duties of the 
Council’s engineers, one is to seek out 
likely inventors and ask them to help in 
specific problems or developments. The 
other is to meet all and sundry and to 
investigate each new idea. When there 
is a suggestion for an invention, the 
Council turns to a man known to be in- 
terested or experienced in the field or a 
related field. 

Milkweed is now important to pilots, 
especially those who fly over water. When 
the Japs took Java, the supply of kapok 
was cut off. It had long been a valuable 
material for stuffing life preservers and 
other flotation devices. In Chicago, Dr. 
Boris Berkman had been investigating 
the value of the long-rooted milkweed 
as a “crop” for combating soil erosion. 
He had found the floss of this plant to 
be water repellent and lighter than 
kapok. Now he is working on a million 
dollar appropriation to produce this ma- 
terial for the armed services, with $5.,- 
000,000 more proposed. 

As sidelights, he has found the seed 
which the floss carries by air to be 
valuable for cattle feed; the pod is rich 
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in latex for making rubber; the stalk 
fiber makes a fine quality of paper; and 
a little salt and pepper and some salad 
dressing, says Dr. Berkman, make the 
leaves pretty good eating as a salad. 

The Army and Navy are now using a 
device that was developed in the Council. 
It is a method invented by C. E. Mc- 
Gavic of truing up airplane brake discs 
in the field, a: valuable contribution to 
maintenance of large airplanes in actual 
service. 

Classic story of the Council is that of 
the metallic land mine detector and it 
now has its sequel in another classic 
story. Wade Stiles, wealthy Floridian, 
was playing around in offshore waters 
hunting sunken treasure—some of which 
he found—when the thought struck him 
that his special electric detector might be 
valuable to the military. He brought it 
to Washington before Pearl Harbor and 
the Army engineers picked it up. We 
now have the best land mine detector in 
use by our Allies or our enemies. But— 
and this is the sequel—the Germans are 
now making non-metallic mines of plastic 
and wood. The Inventors’ Council has 
been asked to produce a detector to meet 
the new problem. “I think we have it,” 
says Colonel Lent. 

A continuing problem, however is a 
quick and sure means of destroying land 
mines, and the “help wanted” sign is out 
on this job. 

Aeronautics has produced a definite 
type of invention, which the Council 
calls the “bloodhound projectile.” Its 
purpose is to pursue and destroy air- 
craft. Thus far most of the proposals in- 
volve the sound waves emitted by the 
airplane in flight and this furnishes an 
explanation of the shortcomings of many 
inventors. 

“They are not grounded in the funda- 
mental physics or mechanics on which 
their inventions are based. An airplane, 
for example, moves at about half the 
speed of sound and a projectile attracted 
to the spot from which the sound came 
would arrive there only to find the air 
plane far removed.” 

Most of the worthwhile inventions, as 
in all past wars, have come from civil- 
ians and not from professional soldiers 
or even from men in uniform. The Coun- 
cil has publicly urged leading engineers 
to send in any ideas for inventions they 
may have, pointing out that the idea of 
the submarine was suggested in 1620 and 
not brought to practical application until 
more than 200 years later. Veterans are 
urged to encourage young engineers and 
work out their plans with them. It is 
almost impossible to tell today all that 
we need because we would be telling the 
enemy what we lack but our engineers 
are attacking all of these problems most 
vigorously. 

Colonel Lent keeps his mental fingers 
crossed. He says, “don’t forget that a 
kid named James Watt got a very preg- 
nant idea from watching his mother’s 
kettle—so the story goes. You never can 
tell where some worthwhile idea will 
come from. 

“Don’t be surprised if something 
radically new and potent comes to light 
before this scrap is over.” END 
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CHAMPION SPARK PLUGS 


AVAILABLE FOR ALL ENGINES 
IN BOTH RADIO SHIELDED AND UNSHIELDED TYPES 


Champion Ceramic Aircraft Spark 
Plugs, like all Champions, have 
earned a reputation for making 
every engine a better performing, 
more dependable engine. 


This is directly due to certain in- 
herent characteristics that stem 
basically from the specially devel- 
oped ceramic insula- 
tion and other exclu- 





ONE 


Champion Spark Plug Company ¢ Toledo 1,Ohio ¢ Windsor, Canada ¢ Feltham, England 


sive and patented features around 
which all Champion Aircraft Spark 
Plugs are designed. 


Proof of the outstanding perform- 
ance and dependability of Cham- 
pions in engines of every size and 
type is the fact that Champions were 
used during more than 95% of the 
million military training hours 
flown by Southwest Airways. €345 


C26 Radio 
Unshielded Shielde+ 





MILLION HOURS CLOSER TO VICTORY 
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enemy base i 


struck Truk 


5 later. 
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One of our Boys helps pry the lid off Truk 


NE of the aerial photographers 

peering down at ships, dry 
docks, coastal guns and airdromes of 
Truk was young Marine Corporal 
Thomas J. Humphrey. Before enlist- 
ing in June, 1942, Tommy Humphrey 
was working at Thompson Products. 
His job was the inspection of valves 
and other aircraft parts—the same 
kind of Thompson precision parts 
that were in the Liberator which 
carried him safely, nearly 2,000 miles 
over enemy waters and through 
freak storms which put ice on the 


Beating production schedules on vital parts for 
Planes, Tanks, Submarines, PT Boats, Torpedoes, 
Jeeps, Half-Tracks, Tractors, and Trucks 


plane’s wings as it crossed the equator. 


We looked up Tom Humphrey's 
original letter of application for em- 
ployment. Written in 1939 it starts 
out “I am one of thousands of young men 
looking for honest employment and have 
tried every way possible to get established 
with a concern where one may advance as 
he grows more proficient.” 


Corporal Humphrey, once establish- 
ed with Thompson Products, is now 
with another concern—the U. S. 
Marine Corps—a going concern which 
will keep going until it reaches Tokyo. 


ith, 
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And when that job is done, Tommy 
Humphrey and thousands of others 
like him will come back home, again 
hoping for “honest employment where 
one may advance as he grows more 
proficient.” 

That’s what he and his buddies are 
fighting for—let us at home make sure 
that the America they come back to is 
ready and free to give them this oppor- 
tunity—an opportunity to work with 
full freedom for individual self-im- 
provement and an even chance to 
progress and prosper. 


Thompson Products, Inc. 
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Boe poopy: 


MANUFACTURERS OF AUTOMOTIVE AND AIRCRAFT PARTS, GENERAL OFFICES: CLEVELAND. PLANTS IN OHIO, MICHIGAN, CALIFORNIA, AND ONTARIO, CANADA 
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Eueu on the simplest op- 


erations, fine hand tools pay big 
dividends — in speed, good work- 
manship, greater safety. On difficult 
operations they are indispensable. 
Everywhere in industry Snap-on 
toois are giving added efficiency 
to manpower in production, assem- 
bly and service operations. Snap- 
on’s direci-to-user tool service is 
availabie through 37 factory 
branches located in key production 


centers. Write for, catalog! 
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Modification Center 
(Continued from page 54) 





wall and was large enough to house the 
noses of two planes from the wings for- 
ward. 

The planes were run in facing each 
other, separated by a wooden partition 
and covered with a wooden, sloping roof. 
A wall of canvas, which laced around the 
plane fuselages, extended from the roof’s 
edge to the ground. 

Gas furnaces identical with those used 
in homes were installed on the ground 
near the tail of each plane. Heat from 
these was piped through a window in the 
fuselage. This heat would drift through 
the whole plane and eventually into the 
lean-to, creating a fairly comfortable 
working condition. 

Modification to make possible a later in- 
stallation of the British bombsight was a 
bit tougher than revamping a ship’s nose 
to accommodate cameras. It necessitated 
changing the plane’s wiring system and 
completely remodeling the original sup- 
ports which had been built in to house 
the American bombsight. In the absence 
of blueprints, the men clamped a British 
bombsight in place and built, piece by 
piece, the necessary supports to hold it 
firmly. 

The job of modifying measuring instru- 
ments to read in British units as well as 


American was comparatively simple. 
Small placards were printed with the 
British equivalents of American units and 
glued to the instrument panel alongside 
each instrument involved. On a fuel 
gauge reading in American units of meas- 
ure the placard would read “100 gals Am 
= 83.27 Imperial gals.” 

Changing the radio installations to suit 
British equipment necessitated removing 
most of the radio wiring plugs and sup- 
planting them with plugs of a different 
size to fit British jacks. 

The installation of racks to hold flares 
and drift-recorders was easy. Loops of 
strip steel were mounted on the sides of 
the fuselage. Below these, the men in- 
stalled cups to house the nose of each 
flare. Chutes, resembling rectangular 
boxes with a reel of string at the top and 
a release catch for opening a small trap- 
door in the bottom of the plane, were in- 
stalled below the racks. 

Work on six of the planes was finished 
in less than 30 days. Army pilots arrived 
and flew them to unknown destinations. 

March blew in like a lion that year. 
With it came 17 more Flying Fortresses. 
This lot needed the same changes as on the 
first batch of planes destined for Britain, 
plus such additional changes as the instal- 


THE BUMBLEBEE CANNOT FLY! 
ACCORDING 10 RECOGNIZED AEROTECHNICAL 
TESTS THE BUMBLEBEE CANNOT FLY, BECAUSE 
THE SIZE, SHAPE AND WEIGHT OF HIS BODY, 
\. COMPARED TO HIS TOTAL WING AREA, 
Ss MAKES FLYING ABSOLUTELY IMPOSSIBLE... 


x 


BUT - THE BUMBLEBEE DOES NOT KNOW THIS, 
SQ HE GOES AHEAD AND FLIES ANYWAY! 


FLYING AND BELL AIRCRAFT CORPORATION 
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lation of more radio equipment, Acro- 
torque windshield wipers, application of 
British camouflage (for coastal patrol 
work) special antennae, installation of 
black-out curtains, British recognition 
lights and Very pistols. 

The new planes also needed fuel tank 
“sloshing.” When aromatic fuel comes in 
contact with rubber bullet-proofing, the 
inner lining of the tanks swells up. 
United was instructed to slosh the inside 
of the tanks with a substance which 
would have no ill effects on either the 
fuel or rubber. An agitating jig was con- 
structed of welded metal strips and a 
heating device was set up to “bake” the 
liquid. 

While the 17 Fortresses were still in the 
works, 16 more arrived from the factory. 
By this time, United had seen the hand- 
writing on the wall and already made 
plans for increasing its personnel and 
augmenting its Cheyenne hangar space. 

In March the Materiel Command au- 
thorized construction of additional han- 
gar space and requested that United sub- 
mit designs for the job, estimated to cost 
$800,000. Subsequently, plans were sub- 
mitted for more hangars which raised the 
estimate to nearly $2,000,000. 

United was instructed to submit a com- 
plete list of all machinery, parts and other 
appliances needed to Wright Field within 
48 hours. According to Long, catalogues, 
descriptive literature and other data on 
machinery were spread on the floors of 
United’s Cheyenne enigneering offices and 
the men worked from mid-morning until 
dawn the following day compiling a list 
of equipment. It was delivered to Wright 
Field before the deadline. 

Army engineers broke ground for two 
new hangars in May, 1942. Each hangar 


| was to be 400 feet long, 160 feet wide, 55 
feet in over-all height and each equipped 
with a two-story lean-to, 40 feet deep and 


| 400 feet long. 


Included in the building 
project was an L-shaped employee cafe- 
teria occupying 3,750 square feet and ca- 
pable of seating 180 employees at a time, 
and an airplane parking area of 1,000,000 
square feet. While waiting for construc- 


| tion to be completed, two outdoor pro- 
| duction lines, illuminated at night by 


large flood lights, were set up. The first 
plane moved into the new hangars early 
in September. In August, 1943, ground 


| was broken for another building to in- 


clude a hangar, warehouse and garage, 
all under one roof. The new structure 
was to be 160 feet deep, 400 feet long, 55 
feet high and equipped with a two-story 
lean-to 400 feet long and 80 feet deep. 

While these improvements were being 
made, B-17E’s and F’s flowed through 
United’s “temporary” set-up in a steady 
and ever-increasing stream. From April, 
1942, to September of the same year, the 
output of modified planes averaged 30 per 
month. 

October began to show benefits of the 
new hangar space, with production that 
month having stepped up to a monthly 
average of 60, which was continued until 
January, 1943. 

During the first month of 1943, 111 
planes rolled down the runways. Produc- 
tion was so increased that, for the first 

(Continued on page 118) 
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Life liméd_« 


This is a good picture of four strands of 
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MAC NES AND MEN! 
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tyly the wartime function of simple flexible 
Osing is equalled only by its peacetime poten- 
tialities. As the world’s largest manufacturers of 
this product, the four plants of The Weatherhead 


water, fuel an ushing through them atthe | Company have played a prominent part in the 


height o €...io planes, tanks, ships and _ nation’s war effort—and are prepared to assume 
compat ears in every sphere of combat. the same role in Peace. 


OPO OEE I EL 0 ae, 





Look Ahead with 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 





Manufacturers of vital parts for the autometi , aviatin Wri 
Plants: —- Columbia City, Ind., Los Angeles The Weatherherd Com, 
ak . ii ili 
Canada — St. Thomas, Ontario poe ad ee ay 
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200 ROUND TRIPS TO THE MOON 





114 Years Packed into 3 dreds of pounds of vital, highest-priority Army 
freight and mail to West Coast bases... part of 


SOUTHWEST AIRWAYS’ 1,000,000th pilot train- the far-flung Air Transport Command system. 

ing hour has just been recorded...ina phase Here at Phoenix... military aircraft and en- 
)of aviation with which production figures _gines pass in a never-ending stream along the 
ntely are associated. production lines of our Overhaul Depot. 

Yet, it truly 75a record, an essential production It is a lasting tribute to the 2000 patriotic 
record—for what good would 100,000 planes nen and women who together are “South- 
iyear have been without the pilots to fly them? — west.” that they could have done so much, so 

Helping to build these world’s finest and —_ quickly, so well. Today, to their many previous 
best-trained Air Forces has beena“Southwest” —_ production achievements, we proudly add an- 
wsignment for 3 years. At Thunderbird, and —_ other—114 years...1,000,000 hours of military 
our 3 other fully-equipped flight training cen- _ pilot training... in just 36 short months. 


ters, cadets are steered safely through Primary, One million hours closer to victory! 
basic, and Advanced training— grounded in 


knowledge, plus the confidence to use it. 
Alone, we have schooled more than 15,000 

nen... from 29 countries in every part of the 

world... for the Air Forces of the United 


} Sates, China, Great Britain and their Allies. 4 o U 7 ba AN e % ‘ 


| SOUTHWEST’S OTHER FACILITIES, too, are 
ivoted exclusively to military assignments. A é R W AYS 
lanes of our Cargo Division daily rush hun- 


Phoenix, Arizona 








wiractors fo FLYING TRAINING COMMAND, AIR TRANSPORT COMMAND, UNITED STATES GOVERNMENT, UNITED KINGDOM GOVERNMENT, AIR SERVICE COMMAND, 
at Thunderbird Field and carrying cargo and mail at Sky Harbor, for C. A.A. at Falcon Field, for R.A.F. for military circraft 
Thunderbird I!, for Army. on military area airlines —W.T.S. Link instrument ond A.A. F. primary, basic and engine repair at 
Air Forces primorytraining. of the Cargo Division. and cross-country training. and advanced training. the Overhaul Division. 














(Continued from page 114) 
six months of that year, an average of six 
planes daily left Cheyenne on their way 
to combat areas. This average was in- 
creased for the last six months of 1943. 

The reason for modifying so many 
planes should be explained. Airplane pro- 
duction today is on an assembly-line basis. 
Reports for desired changes frequently 
are received from combat zones and plane 
manufacturers can’t revamp assembly 
lines and still keep up with production 
schedules. Furthermore, planes being 
built today are destined to go to all parts 
of the globe. Some need winterizing. some 
equatorial equipment. Mass production is 
a highly standardized procedure. Conse- 
quently, it saves time to have modifica- 
tion centers make last-minute changes 
according to special combat or geographi- 
cal needs. 

Many of the earlier modifications made 
at Cheyenne have long since been adopted 
and are being installed at the airplane 
factories. Parts and blueprints made by 
United have been sent to all companies 
manufacturing the Forts. 

Planes sent to Cheyenne after June, 
1942, needed different and frequently 
more complicated changes than did pre- 
vious arrivals. Some of the major modi- 
fications included cheek-gun installations 
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on either side of the plane’s nose, con- 
struction of a monocoque gun mount for 
.50-caliber machine guns, installation of 
“chin” gun turrets, and revamping of en- 
tire tail turret assemblies. 

Not all the orders for modification came 
from the AAF. Occasionally, employees 
make valuable suggestions. The mono- 
coque gun mount was the result of the 
engineering ingenuity of W. W. Erickson, 
a member of United’s supervisory staff at 
Cheyenne. 

Another suggestion, which since has 
proved a boon to aerial gunners, was 
made by members of the “Jack the Rip- 
per” bomber crew returned from combat. 
They complained that use of their inter- 
communicating microphones had necessi- 
tated the removal of one hand from the 
gun controls in order to push the switch 
button on the mike. Sometimes this hap- 
pened during critical moments of an air 
battle. 

United engineers rebuilt the mike con- 
trol switch, placing it on the machine-gun 
grip. This device now is used on most 
airplane machine guns. All the gunner 
has to do to switch on his mike is to slip 
his thumb to the side of the gun-grip. 

Production at Cheyenne steadily in- 
creased; the personnel roster grew longer. 

In March, 1942. United had 625 em- 
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ployees at work in its maintenance base. 
These employees were, at that time, de- 
voting 25 per cent of their time to modi- 
fication. 

By the middle of April, 1942, the com- 
pany started hiring additional personnel. 
Some of United’s crack traffic salesmen 
were transferred from key cities to 
Cheyenne to help put over the job. They 
“beat the bushes,” recruiting cowpunch- 
ers, tractor operators, farmers, high school 
and college graduates, garage mechanics, 
stenographers, beauticians, teachers and 
clerks from nearby towns and cities. By 
July, between 400 and 500 skilled and 
semi-skilled people were doing nothing 
but modification work. By the time a 
norm was attained in the spring of 1943, 
the company had over 1,600 modification 
workers. 

Of these new employees, more than 50 
per cent were women. They were put to 
work as sheet-metal fabricators, drill and 
punch press operators, riveters, and at 
other mechanical operations. Their aver- 
age age is about 26 years while the aver- 
age age of men at the center is consider- 
ably higher, and a goodly proportion of 
the workers have husbands, sons or 
daughters in the armed services, some of 
them flying the Fortresses modified at 
Cheyenne. END 





Foggia—Airpower Symbol 


(Continued from page 31) 


| 





important to our offensive strategy as a 
base from which Allied bombers might 
range over Europe in a greatly widened 
circle. To continue the advance from the 
toe of Italy it was necessary to nail Fog- 
gia down. To get on with winning the 
war, it was important that we possess it 
A Foggia victory would be not only a 
tactical triumph but a strategic success of 
immeasurable import. Foggia is in close 
striking range of the Balkans and south- 
ern Germany, 465 miles from Vienna, 500 


miles from Munich, 580 miles from the 
Ploesti oil fields. 

And to airmen, the most significant fact 
of all may be that when General Mont- 
gomery and his U.S. Allies finished their 
conferences and mounted an offensive to 
take Foggia, they built the entire program 
around a lightning air attack. Far from 
supplementing or working in co-ordina- 
tion with ground troops, planes were to 
lead the advance. 

Montgomery has words for it: 




















“If you examine the conduct of my 
campaigns, you'll find we never fought a 
land battle until the air battle was won. 

It is the first great principle of mod- 
ern warfare.” Thus he paraphrases the 
U. S. War Department dictum that “the 
gaining of air superiority is the first re- 
quirement for the success of any major 
land operation.” 

From the June, 1940, campaign against 
the Italians in Libya, and from the desert 
campaign in 1941-42 against the Luftwaffe, 
the efficacy of co-equality between air and 
land power was established in contrast 
with the enemy’s use of air power simply 
as support for, and responsible to, the 
land forces. 

In Tunisia, this principle was further 
worked out. Brig. Gen. Laurence S. Ku- 
ter, then American deputy commander 
under Air Marshal Coningham, reported 
in May, 1943, that “it is intended that the 
lessons learned and the successful meth- 
ods developed in air-ground co-operation 
shall be translated into broad American 
air effort as quickly as possible. . It 
is the pattern of the future, the way in 
which air power in collaboration with the 
armies in the field will beat the enemy 
and win the war.” 

The import of these words became clear 
by the end of July. Lieut. Gen. Car! A. 
Spaatz, joined by the U. S. 9th Air Force 
in the Middle East under Maj. Gen. Lewis 
Brereton, cleared the Sicilian skies of 
enemy planes, blotted out enemy airfields 
and destroyed communication lines. The 
Northwest African Air Force initiated the 
invasion of Sicily, July 9. 

War Department records show that the 

(Continued on page 122) 
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and the message DOES get through! 


One of the first pieces of equipment landed on a newly established beachhead is the 
Army’s high powered, mobile SCR-299. In half-track or truck, this Hallicrafters-built 
GIANT OF MILITARY RADIO is a vital link in the chain of communications. Subject to the 
bombing and shelling of the enemy, the sturdy SCR-299 can really take it—and dishes 


it out by getting the message through to direct the fire of land, sea and air forces. 


wr non coves hallicrafters rao |: 


THE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A, ] 
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Photo Courtesy the Signal Corps 


This is a bomber-riding radio man. With high-precision, Belmont-made 
equipment, he is tuned in on the greatest drama of our times ...a drama 
in which he is one of the audience and one of the principal characters too. 

It is a drama filled with periods of nerve-racking silence . . . the chilling 
sound-effects of machine-gun fire... moments of high exhilaration, deep 
anxiety, and painful suspense...a drama in which many may pay with 
their lives if but one muffs a line or misses a cue. 

The responsibility of this radio man is great indeed. But willingly he 
accepts it, concentrates on it, and meets it with all his resourcefulness and 
skill. And as producers of much of the equipment he uses, Belmont accepts 
its own responsibility in this same spirit. Belmont Radio Corporation, 
5947 West Dickens Avenue, Chicago 39, Illinois. 


Belmgnt Radio 


TELEVISION *&* FM *®* ELECTRONICS 
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BATTLE-READY... 


N the misty dawn along an English street roll the day’s 
newly arrived Thunderbolts. Tear off the “wrappings,” 
condition them for flight—and they're battle-ready! For 
changes and improvements to meet the Army’s latest fight- 
ing techniques were built into them as they rolled along 
the Republic assembly line. 


All such alterations in design and equipment are hard to make. 
The re-design or re-location of even a small element in the 
airplane may sometimes affect the design of a much larger 
section. And to build such changes into the plane without 
halting production poses the severest prob- 
lem of all. 


Republic anticipated this critical problem. 






It was determined that no change in battle 
tactics would ever find the Thunderbolt 
unready. Republic accordingly created 


Thunderbolt 





a new kind of production system in which high speed was 
combined with extreme flexibility in assembly methods. 
When something new is to be added to the Thunderbolkt, 
or a strategic change is to be made, the production line 
doesn’t stop for the changes. It simply absorbs them! The 
line keeps moving! 


There is nothing easy about maintaining a mt :..4 


production system which is at once fast and \ wang 
flexible. It only sounds easy. But it does deliver ™! phd 


Thunderbolts in quantity, and on time, to all 

theaters of this war, equipped and battle- 
ready to meet the latest tactical require- 
ments. Republic Aviation Corporation, 
Farmingdale, Long Island, New York, and 
Evansville, Indiana. 


» » 


Republic firsts in war point to firsts in peace 


REPUBLIC AVIATION 


CORPORATION 
Specialists in High-speed, High-altitude Aircraft 
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(Continued from page 118) 

Allies maintained such marked air supe- 
riority in the first four days of the inva- 
sion that grounded planes were destroyed, 
the air was free of enemy fighters, air- 
dromes were pulverized and the enemy 
was forced to move 170 fighters and bomb- 
ers to the Italian mainland. 

In the first four weeks of July, U. S. 
planes flew 12,583 sorties, dropped 12,460 
tons of bombs, destroyed 342 enemy 
planes and probably destroyed 54 others, 
probably sank three enemy ships and 
damaged 10 more, with a loss of 190 U. S. 
planes. 

By the end of the third week in July, 
the Allies held complete and overwhelm- 
ing air superiority not only over Sicily, 
but also over central and southern Italy. 

And then—August 25—and Foggia. 

It wasn’t the first time that the Italian 
city had been hit. Two weeks before the 
invasion of Italy it took a pasting in one 
of the heaviest bombing raids of the Medi- 
terranean war. But that raid was only 
part of the invasion time-table; the attack 
of August 25 was for keeps. 

Hours before, the Lightning pilots along 
with Flying Fortress and Liberator crews 
had assembled in briefing rooms at scat- 
tered airdromes of the Northwest African 
and 9th Air Forces. The orders had come 
in by teletype: 

“Target for today—Foggia airdromes 
and marshalling yards. 

If the mission itself was a masterpiece 
of precision timing, the planning was 
super-precision—on a hair-trigger sched- 
ule. After Foggia had been selected, it 
might seem logical that weeks of prepa- 
ration would follow. But the decision to 
strike came only at the last minute. 
Things began to happen. Planes, already 
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fueled and bombed up and previously 
alerted for an undesignated target, stood 
ready for action. 

Divisional commands immediately be- 
gan to work out painfully intricate de- 
tails—amount of fighter support, routes, 
times, aiming points, number of bombers. 
Complete information from the intelli- 
gence files concerning enemy installations 
and disposition of strength was studied. 

The airmen were briefed, took their 
posts. Take-off times had been co-ordi- 
nated to the second among the airfields. 
Exactly at the pre-determined moment 
the planes held their rendezvous, swung 
into formation and headed for Foggia. 

The great base was struck in a triple 
attack. 

First, 133 specially-equipped Lightning 
fighters, marking their first flight of that 
distance at such a low level, hedgehopped 
across Italy and sped in to strafe the air- 
ports, virtually knocking out the enemy’s 
air strength before he knew what was up. 
The enemy was so surprised and the 
planes flew so low that the Germans first 
resorted to heaving rocks and firing pis- 
tols. 

The toll was 140 enemy planes: 60 de- 
stroyed on the ground, 80 damaged. They 
were mostly Ju-88’s, but at least one Ju-52 
transport was destroyed as it was at- 
tempting to take off. Six Lightnings were 
downed and six more reported missing. 

The Lightnings had prepared the way 
for the Fortresses by rendering the enemy 
air strength impotent. As quickly as they 
came they sped away, missing by seconds 
the first bombs from the Forts. 

The big four-engined bombers, 138 
strong, escorted by 36 more Lightnings, 
attacked the airdromes from high altitude, 
dropping 242 tons of high-explosive and 





July, 1944 


fragmentation bombs. Of the 60 to 100 
enemy aircraft which had managed to get 
aloft, 34 were destroyed, 19 probably de- 
stroyed and 13 damaged by Fortresses 
and two by Lightnings. 

The way then was clear for 28 Liberators 
to race in for an attack on the marshal- 
ling yards with 64 tons of bombs. That 
the Lightnings and Fortresses had done 
their job well was attested by the fact 
that the Liberators encountered only 25 
enemy planes, of which three were de- 
stroyed and three more probably de- 
stroyed. 

A rain of blockbusters from unmolested 
British Wellingtons finished off the attack 
—and Foggia. 

It never recovered. A few weeks later, 
on the afternoon of September 27, Mont- 
gomery’s troops were able to enter the 
city almost without opposition. His ar- 
mored columns raced the last 25 miles 
through Marshal Albert Kesselring’s de- 
fenses to take over the Foggia base and 
all 12 satellite airdromes. Kesselring’s 
rear guard was barely ousted before en- 
gineering units arrived to patch the run- 
ways and to get the shops and hangars 
into shape. Large stocks of bombs, air- 
plane parts and locomotives were cap- 
tured plus some rolling stock. Air power 
had not only prepared the way for 
Monty’s advance, but covered it all the 
way. 

Thus the pattern which the Allies had 
developed in a small way in the western 
desert and had pounded into sound prin- 
ciples in Tunisia and Sicily and in the 
invasion of Italy, was coaxed toward per- 
fection at Foggia. 

Foggia made history, and history has 
been known to repeat itself in this war 
on a progressively enlarged scale. END 
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times a bridesmaid but never a bride.” 
She’s itching to fly them. 

She sees nothing glamorous or heroic 
about her job, for “nothing exciting ever 
happens.” 

“It’s my job,” she explains, “to keep 
anything from happening, to make sure 
that every plane and every part of it is 
right before it goes aloft for the first time. 
Sure, sometimes I find a prop that doesn’t 
go from low pitch to high pitch just right, 
a prop that doesn’t ‘track’ right, a throt- 
tle that will jam, brakes that stick, a ship 
that doesn’t taxi just right. 

“It’s my job to keep the pilot from 
finding those things after he gets into the 
air—and into a jam—by finding them first. 
And I’m particularly eager to find those 
things first, because some day I'll be 
hoping that someone else finds them be- 
fore I get into the air.” 

Her pet peeve is the reluctance of peo- 
ple generally to accept a woman either 
as a pilot or a pre-flight inspector; and 
one of her toughest ordeals came short- 
ly after she was employed at Curtiss- 
Wright. 

Ordered to take a Helldiver out on taxi 
tests at Port Columbus, she climbed into 
a suit of white coveralls and drew a hel- 


met around her hair, then climbed into 
the high cockpit. 

Instantly the word that a woman was 
to test a Helldiver ran through the plant, 
work at many spots was stopped and the 
workers crowded outdoors. Thousands of 
pairs of jealously-critical eyes were 
turned on her. 

“Huh, a woman,” she heard deprecating 
loungers say, in frank disapproval of per- 
mitting a woman to taxi test the plane. 
For aircraft workers are proud of their 
handiwork, eager to see that their planes 
get only into the proper hands. 

Self-consciously, she taxied out on the 
field. Aware of those thousands of faces 
ringing the field she put the plane 
through a series of taxi tests to determine 
if the landing gear would hold, if the ship 
would hold its path. 

The disapproval turned to approval as 
she taxied back, and she hasn’t had any 
trouble since; and E. L. Bradley, super- 
intendent of flight inspection at the plant, 
declared: 

“T wish I had a half dozen more like 
her.” 

Miss Heberding has quite an impress- 
ive record as a pilot, including 10 months 
as an instructor on the Civil Air Patrol’s 


anti-submarine patrol duty. 

A student at Ohio State University, she 
learned to fly back in 1939, unbeknown to 
her parents—until they read about her 
flying exploits in the newspapers. She 
had scrimped on her allowance, using her 
savings to pay for the flying time. 

In July, 1941, she won the Carl Fried- 
lander trophy as the highest scoring 
woman pilot in the Intercollegiate Flying 
Club meet at Middletown, O., rolling up 
91 points against 57 for her nearest com- 
petitor; and in November, 1941, she was 
the only girl pilot entered in the Ohio 
State Flying Club meet at Columbus— 
but she won from 25 male competitors. 

After graduation, Miss Heberding 
worked as a dairy bacteriologist for six 
months. But the job was too tame. She 
quit, then found a job as a flying in- 
structor in the Civilian Pilot Training 
Program, one of Ohio’s first women in- 
structors. 

When the Civil Air Patrol was or- 
ganized, she joined, and when an Ohio 
unit was formed to set up and operate 
an anti-submarine patrol base on the 
Florida east coast, she promptly quit in- 
structing, joined the unit as the only girl 

(Continued on page 126) 








July, 1944 


FLYING 


the name and the general idea 


The Black Widow spider is a formidable 
creature. It lurks in the dark. . . attacks 
unseen ...cuts down its prey with poison 
15 times stronger than rattlesnake venom 


& —E NAME “Black Widow” is a natural for the 
Army’s new warplane, the P-61 night fighter. 
The “Black Widow” airplane is the first designed- 
for-the-purpose night fighter. Its job is to attack 
the enemy by night. To protect air-strips and 


iROP AIRCRAFT, INC. 
4 LD, HAWTHORNE, CALIFORNIA 
MEMBER AIRCRAFT WAR PRODUCTION COUNCIL, INC, 


beachheads . . . to guard cities . . . to cover un- 
loading operations. To intrude behind enemy lines 
and harass trains and airfields, destroy matériel. 
The Northrop “Black Widow” is the largest, 
most powerful pursuit plane ever built. It has 
unusual speed. It can also loaf, almost hover as it 
hides in the night sky. Its firepower is devastating. 
It can take off swiftly and land slowly in the dark. 
In cooperation with the Army Air Forces, the 
Northrop group designed the “Black Widow”. 
You’ll hear more from it . . . the deadly P-61. 


NORTHROP 


Designers and Builders of the 
P-64 ‘Black Widow’ MIGHT FIGHTER 
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Formula for “Forwarder” 


The famous Fairchild “Forwarder”, designed 
in 1932, has been constantly revised and 
improved .. . and is now called the UC-61K. 


Ranked before the war among the most popular four 
and renowned now, as always, for its sta- 





place planes 
bility, it is performing a vital function in many theatres 
of war. 

The engine section has been completely changed, with 
the 200 hp. Ranger inverted inline replacing the 165 hp. 
radial. The new “‘K”’ model has a longer, more stream- 
lined nose, which makes it look larger and, in combination 
with a high wing design, affords better visibility both in 


the air and on the ground. 


The use of wide landing gear, placed well forward, and 


BUY U. S. WAR 


Fairchild Aircral¥ 


the aid of wing flaps, makes possible short landings and 
take offs in small, rough fields. 

These and many other improvements, such as ball bear- 
ings in all control joints which reduce wear, increase 
maneuverability, and add to the life of the plane, con- 
iribute to the growing popularity of the UC-61K. 

It may be used, for example, in advance reconnaissance 
of enemy gun positions during invasions. And as a utility 
cargo carrier where medical supplies, ammunition, or parts 
must be rushed to the front lines. It speeds pilots and high- 
ranking officials to points where they are most needed. 

In the “Forwarder” our armed forces have a plane 
which, since it first came from the drawing boards, has 
always been ahead of the times, the embodiment of the 
Fairchild “touch of tomorrow in the planes of today.” 


BONDS AND STAMPS 


Division of Fairchild Engine & Airplane Corporation, 
Hagerstown, Maryland....Burlington, North Carolina 
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(Continued from page 122) 
pilot at this Florida CAP base. 

And an ambitious adventure it was! 
The personnel of 75 included about 30 
pilots and observers, an adventuresome 
crew. It included many businessmen, 
professional men and others who eagerly 
abandoned their lucrative peacetime busi- 
nesses for flying duty. Among the pi- 
lots was Congressman John M. Vorys, of 
Columbus, O., who, as a Naval pilot in 
World War I, flew an anti-submarine pa- 
trol and thus knew a lot of tricks of the 
trade, Others included a prominent Ohio 
contractor, a print shop proprietor, a cou- 
ple of plumbers, a radio and refrigeration 
equipment salesman and the proprietor 
of a big Cleveland beauty shop. 

The unit took over an old weed-grown 
abandoned flying field. It’s runways were 
short. It had no buildings for operations 
and living quarters. It had no equipment 
and was a desolate place. But that didn’t 
deter this adventurous crew. 

All pitched in, using whatever skill they 
possessed. One crew mowed the run- 
ways, patched up the holes. Scouts found 
some abandoned buildings which had 
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been a CCC camp. The crew, directed by 
the contractor, tore them down, moved 
them to the base and re-erected them for 
living quarters and operations headquar- 
ters. And a pretty amateurish job it was 
—for there were big gaps in the roof and 
walls that let in plenty of Florida rain 
or sunshine. But the crew made the best 
of it, merely moving their beds to the dry 
places when it rained. 

Dolly, who held a master sergeant’s 
rating, was made mess sergeant, an honor 
conferred on her because she was a wom- 
an and women are supposed to know 
how to get supplies and cook them. She 
succeeded fairly well. 

And then came Dolly’s heartbreak. The 
CAP declined to let her fly in the hazard- 
ous sea patrol duty, assigning her instead 
as an instructor for lightplane pilots who 
didn’t have the necessary horsepower 
ratings to fly the Stinsons, Wacos, Cess- 
nas and Fairchilds used in the patrols. 

And that used to get her goat, too—for 
the male pilots assigned to her used to 
look her over, grunt and then say: 

“Huh! A fee-male pilot to check us out! 
Nothing doing.” 
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But they quickly got over their preju- 
dices and let her teach them the tricks 
of flying the heavier and faster airplanes 
needed for the patrol. 

Miss Heberding smarted under the in- 
sult of not being permitted to fly the 
same dangerous patrols as the men pilots 
whom she had checked out—but she got 
some adventure, too, for she served as 
operations officer of the unit for most of 
the 10 months she was at the Florida 
east coast base. 

Pilots in the unit sighted some subma- 
rines, helped drive them off as they were 
about to attack merchant vessels. Several 
pilots were killed in accidents out over 
the ocean. 

Although a skilled bacteriologist, Miss 
Heberding can’t see anything in the fu- 
ture for herself by flying. She already 
is planning to open a small airport and 
flying school of her own after the war 
is over. 

“For,” she explains, “there’s going to 
be a lot of flying business. A lot of people 
are going to want to learn to fly—and 
they probably won’t any longer be preju- 
diced against women flyers.” END 








AAF Shangri-La 


(Continued from page 33) 








Ariz. from AAF redistribution stations lo- 
cated on the east and west coasts. (The 
AAF Redistribution Center is a new com- 
mand which has recently taken over the 
administrative operation of the rest cen- 
ters along with other functions pertaining 
to returnees from overseas.) 

Under a second priority are men still 
recuperating from prolonged hospitaliza- 


tion. And under a third category are 
training and administrative personnel sta- 
tioned in this country, who are over- 
worked and badly in need of a rest. Men 
in these two categories are selected by the 
commander of their tactical unit or air 
base upon recommendation of the base 
surgeon. 

As the men arrive at Lake Lure they 
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“Nice try!" 








are directed to their respective quarters. 
The enlisted men are housed in Rocky 
Broad Inn, the officers in Lake Lure Inn. 
Two to five men are assigned to a room. 
At present, there are accommodations at 
Lake Lure for about 110 enlisted men and 
80 officers. 

Each room is large, cheerful-looking, 
well-lighted and tastefully furnished. 
Olive-drab G. I.-ish foot-lockers are set 
amidst starched curtains, bedspreads of 
sundry hues and maid service. 

After lunch on the day of their arrival, 
the enlisted men at one hour and the of- 
ficers at another assemble on the volley 
ball courts for the only “must” formation 
of their entire stay. Lieut. Col. Dudley B. 
Cocke, the commanding officer, discourses 
briefly on the do’s and don’t’s of the rest 
center. It is mostly do as you please— 
especially as concerns uniform, participa- 
tion in scheduled camp programs, curfew, 
etc. The only requirement is that each 
guest must personally sign the register 
each day between the hours of 6 a.m. and 
noon. 

Lieutenant Colonel Cocke, who is in 
charge of the rest camp, is a veteran of 
the Mexican border warfare in 1916 and 
served as an aerial observer in the first 
World War. An active sportsman and out- 
doorsman, he was selected by the Third 
Air Force to head the rest center at 
Lake Lure. He has a detachment of about 
40 enlisted men to administer. These men 
live in barracks and are detailed as med- 
ical assistants, in charge of quarters, or- 
derlies, and as cooks and waiters in the 
two messes. 

The enlisted men and officers eat in din- 
ing rooms of their respective inns. Meals 
are planned on regular Army garrison ra- 
tions. The schedule of servings is break- 
fast from 7:30 to 8:30 a.m.; lunch, noon to 

(Continued on page 130) 

















Navigators sight accurately 


through Plex] olas astrodomes 


Over the target with precision... home to a 
distant base... navigators guide America’s 


bombers on their far-ranging flights 


* * * 


iEY sight their octants through curved PLExIGLAsS 
sections called astrodomes. These are precision 
optical parts, every one meeting critical sighting 
specifications—yet Rohm & Haas has made them by 
the tens of thousands, using a special vacuum form- 
ing process developed in our plant before the war. 


In astrodomes, as in many other aircraft applica- 
tions, PLEXIGLAS offers superior optical properties 


. .. retains its transparency despite extremes of 
weather...increases safety by its high impact strength 
...conserves precious pounds by its light weight. 


YOUR POST-WAR PLANE 
Remember that PLexictas has demonstrated its dura- 
bility...the permanence of its optical properties... 
its all-round advantages for aircraft applications... by 
8 years of active flying service under all weather 
conditions. 

Be sure your post-war plane is equipped with 
enclosures and parts made of “‘Aviation’s Standard 
Transparent Plastic.” 

Only Rohm & Haas makes PLEXIGLAS. 


Prexcras is the trade-mark, Reg. U.S. Pat. Office, for the acrylic resin thermoplastic sheets, rods and molding powders manufactured by Rohm & Haas Company. 


Represented by Cia, Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities. 





ROHM & HAAS COMPANY & 


WASHINGTON SQUARE, 


Manufacturers of Chemicals including Plastics . . . Syntheti¢ Insecticides . . . Fungicides . . 


PHILADELPHIA, PA. 


Enzyn.es . . . Chemicals for the Leather, Textile and other industries - 
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THE ELECTRONIC TURBO 
SUPERCHARGER CONTROL SYSTEM 


1. Manifold Pressure Selector 

2. Main Turbo Control Junction Box 
3. Turbo Control Amplifier 

3a Spare Amplifier 


. Nacelle Turbo Control Junction Box 


Turbo Supercharger Governor 


4 
5. Induction System Pressuretrol 
6 
7. Turbo Waste Gate Motor 











ELECTRONIC CONTROL SYSTEMS 
for the AERONAUTICAL INDUSTRY 
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More Time To GWT 


Tne Electronic Control System for turbo-superchargers is another 
Honeywell contribution to safer and more efficient bomber operation. 

Engineered from the ground up by Honeywell, this system provides 
completely automatic control of manifold pressures and accurately 
governed turbo speeds. All four engines are controlled by the setting 
of one knob. 

It gives Fortress and Liberator pilots more time to fight— more 
time to handle their ships —without worrying about manifold pres- 
sures and turbo speeds. 

When victory is won, the same engineering ability that has con- 
tributed so much to wartime flying, will be ready to help with peace- 
time aeronautical problems. ... Minneapolis-Honeywell Regulator 
Company, 2948 Fourth Avenue South, Minneapolis 8, Minnesota. 
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tighteners in service on a transport 
airplane. Note the mixed load and 
how securely the cargo is tied down. 
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Full load on a recent assignment. 
Bulky lashings and weighty knots 
are eliminated. Notice the even tie- 
ring pattern in the Evans Skyfloor. 


Load is securely held with beams 
and tie-rods only. Passageway is kept 
clear and the cargo is readily acces- 
sible for speedy, efficient off-loading. 
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victory bound... box cars of the sky 


Over the trackless wastes, the impassable jungles and the 
“bad lands” of the world go sky-borne cargoes, consist- 
ing ef guns and the supplies of war today—and tomorrow, 
the goods of peaceful commerce. 


Designed to simplify and systematize the new job of stow- 
ing air cargo, the Evans Skyloader method brings safety, 
speed and lightness to air shipments. 


Evans Skyloader method offers: 40 to 50 per cent saving 
in the tie-down time of on- and off-loading; safety in flight 
for personnel, cargo and plane; and a very important reduc- 
tion in the weight of lashings and the use of costly rope. 


Other Evans Sky Products are also used extensively by the 


Air Forces on assignments of such importance that their 
nature cannot be disclosed at this time. 


* * * 


Vision to Anticipate the Needs of Tomorrow _ fitlba 
Creates New Industries Today P< KF 
es S222 


PRESIDENT 


EVANS PRODUCTS 
COMPANY 


DETROIT 


Evans War Products: Machine Gun Mounts e Tank and Automotive Heating and 

Ventilating Equipment « Evanair Water Heaters « Aircraft Engine Mounts « Airplane 

Landing Gear Beams e Battery Separators « Prefabricated Houses « Plywood ¢ 

Skyloader « Utility Loader e Auto-Loader « Auto-Railer « Auto-Stop « Stampings « 
Evanair Domestic Heating Equipment 
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(Continued from page 126) 
1 p.m.: dinner, 6 to 7:30 p.m.. Officers are 
charged $1.50 per day for food. Those 
going on fishing trips and wishing early 
breakfast may make arrangements with 
the mess officer the night before 

Base surgeon at Lake Lure is Capt 
Howard E. Lancaster, who interviews 
each guest shortly after his arrival. On 
the basis of this and subsequent inter 
views the length of each man’s stay is 
determined. A general medical prac- 
titioner for 20 years, Captain Lancaster 
owned and operated his own hospital in 
South Texas before coming into the 
Army. 

Captain Lancaster finds his work at 
the Rest Center of absorbing interest. he 
says. He is especially gratified by the ex- 
tent to which the “guests”—he studiously 
avoids using the word “patients” —are re- 
sponding to their stay at Lake Lure. The 
men invariably gain weight and there is 
a marked change in their nervous reac- 
tions. 

Chief credit for keeping the guests at 
Lake Lure occupied, entertained and in 
general good spirits goes to Bob Berlinger 
of St. Louis, Mo., Red Cross program di- 
rector, and his staff of four girl assistants 
—Barbara Thrasher, Bakersfield, Calif.; 
Emilie Bruce, Norfolk. Va.; Mary Ann 
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Mather Lewistown. Mont.: and Jane 
Owen. Johnstown: Pa 

This group has devised so varied and 
extensive a recreational program that 
some phase of it is bound to anpeal to 
each guest. A sample weekly program 
consists of a dance. movies, a “beach- 
screech” or “sing-binge” (informal group 
singing on the beach or in the golf course 
club house), a hike to Chimney Rock. a 
bicycle tour, a ping-pong tournament in 
the recreation room, and a carnival! For 
the carnival and the dance, partners are 
imported from a near-by girls’ camp or 
neighboring towns. 

Outdoor sports figure prominently in 
the recreational program. A _ veritable 
sportsman’s paradise, the rest center has 
facilities for badminton, golf, canoeing. 
swimming (in season), baseball, archery, 
volley ball, tennis. and fishing. The Red 
Cross provides most of the athletic equip- 
ment. Competitive games are occasionally 
held between officers and enlisted men. 

For quieter moods there is the camp 
library, its shelves stacked high with read- 
ing matter. Blueprinted for installation 
in the near future is a hobby and crafts 
shop where men who have a bent for 
carving, wood-working, clay modeling, 
etc., may work without interruption. 

Participation in all these programs is 
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encouraged but not required. “Do what 
you want when you want” is the theme. 

A case in point is the enlisted man who 
snent his 10 days at Lake Lure sitting 
in a rocking chair in front of Rocky 
Broad Inn. All day and every day he 
rocked back and forth in the sun. Since 
he did not even read, the Red Cross staff 
became a little concerned about him 
However. upon leaving he told Bob Ber- 
linger that he had never had such a won- 
derful time in his life and that he felt 
“like a new man.” 

But such a case of recreation via a 
rocking chair is very rare indeed. At 
least 98 per cent of the guests participate 
in one or more phases of the recreational 
program 

After 10, 20 or even 30 days at the rest 
center. the men are returned to their 
bases and squadrons. 

An increasing volume of laudatory let. 
ters is received by the Red Cross office 
attesting to the benefits derived from the 
camp. These letters are a revealing side- 
light on the rest center’s role. By effec- 
tively counteracting the effects of flying 
fatigue and by enhancing the combat eff- 
ciency of hundreds of Air Forces fighting 
men, it is contributing indirectly to the 
success of vital air missions and thus to 
ultimate victory END 





Report from Washington 
(Continued from page 49) 





also, these days, be forgiven if he swung 
back at some of the ground-bound critics 
who are saying, for the nth time, that 
aviation ain’t what we’d hoped it would 
be as a factor in winning the war. He 
doesn’t swing back. He just calls em as 
he sees ’em—without ballyhoo or big 
words. We got a quote from him the 
other day, and he’s done it again: 

“There are planes on almost every mis- 
sion making a one-way trip. We have 
been getting great results from what is, 
statistically, a very economical expendi- 
ture of lives and equipment—but we 
don’t get them free. The price of vic- 
tory is what it always was, the lives of 
brave men. The men in the planes that 
don’t come back are the ones who buy it 
for us and the ones who pay for it. 

“Our missions [over Germany] are by 
no means merely ‘preliminaries’ to inva- 
sion. They are invasion. No one who 
has ever watched one of these great ex- 
peditions start will doubt it. The imagi- 
nation can hardly grasp that skyful of 
planes, 20 miles across the front, 100 
miles deep; formation efter formation of 
our heavy bombers, under the swarming 
cover of our fighter escort 

“We are invading—and not at some re- 
mote beachhead We are hitting the 
enemy where he lives. He knows that if 
he cannot stop us he is licked. 

“Here is the crux of our air strategy, 
and here we have been able to face the 
enemy squarely with a desperate dilemma. 
The only way he can fight back against 
these air attacks is by putting up strong 
forces of fighter planes. He has no fight- 
er planes to spare. He knows that when 


we come ashore in the west he is going 
to need these planes desperately. Oughtn’t 
he to save them? He can’t save them. 

“Our bomber missions are headed right 
for the real source of all his air power. 
the plane factories, the ball-bearing 
plants, the vital installations. Without 
those he will be driven from the air in a 
week. He must put his fighters up and 
try to exchange them for enough of our 
bombers to cushion, though he cannot 
avert, the stunning blow. 

“He now is in the fix in which he had 
the Royal Air Force during the Battle of 
Britain, but with a difference deadly to 
him. The German air force then had this 
same opportunity, but they were not 
ready for it. Hitler missed the boat be- 
cause his bombers were too small, too 
few and, being unarmored and almost 
unarmed, too nearly helpless when at- 
tacked. 

‘Surely here is one of the great ironies 
ot history. The men who planned this 
war, the men who thought themselves 
masters of the air, who believed in air 
power and were going to show the 
world how to use it, lind that the wheei 
is come full circle. 

“They thought right; but it is on them, 
on their airdromes, their factories and 
their cities that the proof is falling and 
will continue to fall until they can fight 
no longer 

“This is the meaning ot the aw war 
we are waging in every theater.” 

- - - 


It is estimated that 22,500 man-hours 
are required to build the average U.S. 
bomber, and to put 1,000 four-engined 


bombers over Berlin from British bases, 
while requiring from 7,000 to 12,000 men 
in the air, takes at least 50,000 more men 
and women on the ground In Janu- 
ary, 1942. American Export had 40 per- 
sons working in the field: today there 
are 1,800 
- . - 

Chickens are thriving in Brazil—thanks 
to air transport, according to Luiz do 
Rego Cavalcanti de Albuquerque of that 
country’s agriculture department, who 
recently visited Washington. Some 35,- 
000 chicks and smal) turkeys have been 
flown to farmers in the bulge of land 
that juts into the Atlantic toward Arica, 
where heretofore no poultry has been 
raised. Feed for the chicks also is flown 
in. They are being raised to assure 
good food for U.S. and other workers in 
the bulge region... 


Conversation between two elderly of- 
ficers overheard in the halls of the Navy 
Building: “I tell you, sir, I didn’t vote 
for the admiral’s idea because he was a 
classmate of mine at Annapolis, I voted 
tor it because | thought he was right!” 


* * * 


Mare Thompson, formerly the archi- 
tect for the Eleventh Naval Distr.ct at 
San Diego and noted as a planner oi Ma 
rine air bases, now is working out of 
Washington on a tour of the nation for 
the Building Design Unit of the CAA’s 
Airport Service. His work is part ol 
the overall CAA post-war airport plan- 
ning now underway... 

(Continued on page 134) 
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Dependable Overhaul Service 
for More Than Sixteen Years 


Spartan Aero Repair, located in the heart of the nation, has behind it a continuous, successful 
operating experience of more than sixteen years. As a division of the Spartan Aircraft Company, 


an established name in aviation manufacturing since 1928, Spartan Aero Repair has unlimited re- 
sources and superior equipment. 


This 100% C.A.A. approved repair station offers complete one-stop service to private owners. 
Machines of the latest designs enable S.A.R.'s staff of skilled mechanics to overhaul practically any 
make of engine, airplane, propeller, instrument, or radio. 


Previously under contract to the army air forces, our entire facilities now are available to 
@ (Below) One of the . . ° 
Test Recording Offices the needs of private owners. You can depend on Spartan to do any job efficiently, experily, 
in Engine Test House. and at a reasonable cost. Write Dept. F-74 today. 








SPARTA 


Division of SPARTAN. AIRCRAFT COMPANY 
TULSA, OKLA. a = Established 1928 





© (Above) En- 
gine Overhaul 
Department. 


© (Below) Exterior 
Engine Test House 
—one of the most 
modern in the coun- 
try. 
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The Fairchild £-56 





You have doubtless seen this and other pictures of aerial cameras in 
newspapers, magazines and in many advertisements. But do you know 
who developed the aerial camera — and produces, by the thousands, 
these vital instruments of war and peace? 


It is the company founded by Sherman M. Fairchild, who developed 
the prototype of the modern aerial camera during the last war. 


From aerial reconnaisance photographs taken with Fairchild cameras 
at altitudes up to seven miles, our Army and Navy glean vital infor- 
mation about the enemy. They determine, accurately, the position and 
caliber of guns, the location of radio installations, the count of enemy 
troops, naval vessels, etc., the nature and depth of submerged off- 
shore obstacles, and other data essential to successful combat. In addi- 
tion, they speedily prepare from aerial photographs accurate maps 
necessary for offensive action on land, at sea and in the air. 


For all of these purposes, Fairchild makes these extremely accurate, 
unique cameras. A few of them are illustrated at the right. They are 
the cameras used to make the aerial pictures you see everywhere .. . 
truly the aristocrats among precision cameras. 





CAMERA 


AND INSTRUMENT CORPORATION 
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A few of the modern Fairchild cameras, developed in 
cooperation with U. S. Army Air Forces and the Bureau 
of Aeronautics of the U. S. Navy. 


88-06 VAN Wyck BOULEVARD, JAMAICA 1, N. Y. * New York Office: 475 TENTH AVENUE, NEw YorkK 18, N. Y. 





TRE STORY OF AERIAL PHOTOGRAPHY IS THE STORY OF FAIRCHILD CAMERAS 
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TRACING FIFTEEN YEARS OF KELLETT ROTARY WING PROGRESS ® 





ess 








ed in 
urea 


A Kellett in operation-tests with a State Guard Unit, during pre-war maneuvers. 


Pioneer ..«. Blazing Air Trails 


pring ai is an American tradi- 
tion, Every step in America’s ad- 
vance has been made because pioneer 
spirits first endured hardships to mark 
new paths—trails that encouraged 
others to take up the journey. 

The scene pictured above is just one 
of the blaze-marks in the fifteen year 
trail marked by rotary wing pioneers. 
The aircraft flying close to tree tops 
was an eatly model, direct-control 
Kellett, demonstrating its ability to 
hover ina slight breeze, and to take off 
or land on any open spot of pasture. 
Most of this Kellett pioneering was 
during the most severe depression 


the U. S. and the world had ever ex- 
perienced. It required faith to carry 
on with confidence in the goal ahead. 


Today, Kellett’s expanding staff of 
engineers, backed by this fifteen years 
of charting new paths, looks forward 
to Peace—when developments in ro- 
tary wing aircraft will have opportuni- 
ties to serve in the patrolling and 
servicing of cross-country electric 
lines and oil pipe lines, in spraying 
and dusting agricultural crops, in 
ranching, forestry fire patrol—and 
many more ways. Kellett Aircraft 
Corporation, Upper Darby (Phila- 
delphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 








front of the Operations Hangar, Wright Field, Dayton, O. 
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(Continued from page 130) 

Don’t mention buses to any of the avia- 
tion writers who made the recent visit to 
Army and Navy installations at Dayton, 
Dallas, Fort Worth, College Station, and 
Corpus Christi. Somewhere along the 
line was 150 miles of back-breaking bus 
ride through mud and floods and rain- 
storms. One classic remark of the trip 
was an AWAer’s retort, “We now know all 
the cold fronts by their first names.” 

* = > 

The Germans are said to have tried a 
new weapon against Britain’s radar detec- 
tion system—strips of aluminum-coated 
paper which are dropped from Nazi 
bombers in an effort to jam the British 
radar mechanism. The strips are called 
“radar flutterers” by England’s radar ex- 
perts. * ¢ @ 

Pilots returned here from the Pacific 
report that Jap flyers are like the little 
girl with the curl on her forehead— 
either very. very good or lousy. “Some 
days they will be very good and other 
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days they will mill around independently 
of each other with no pattern to their 
attack at all,” says Lieut. (j.g.) Ike Kep- 
ford of Muskegon, Mich., former North- 
western University halfback, now of the 
famous “Skull and Crossbones” Corsair 
squadron, who has 16 enemy planes to his 
credit—the Navy’s leading ace. . . Inci- 
dentally, the squadron has a Pacific rec- 
ord of shooting down 154 Nip planes in 79 
days of combat... 
” ~ J 

“The Order of the Clouds,” a special 
Chinese award seldom made to foreign- 
ers, was presented here recently to a 
TWA flight crew in the name of Chiang 
Kai-Shek by Maj. Gen. P. T. Mow. Capt. 
C. N. Shelton of Salt Lake City and his 
crew of six got the award for the flight 
which took Madame Chiang back to 
China last July. Shelton was also in 
command of the plane which brought her 
here in November, ’42, and flew her and 
her husband to Cairo to see the President 
and Churchill. He is 35, has been flying 


July, 1944 


since 1927, and has logged more than 
11,000 hours. . . 
- ~~ we 

If you want to develop something for 
aviation you can get $75,000 to help out 
—if you can gain the approval of the 
Federal Government. . . Since 1927 au- 
thorization for such a grant has been 
on the books (see U. S. Code 10, para- 
graph 310, sub-paragraph R) but only 
once has any money been awarded, and 
then only after an experiment had been 
completed. Your project will have to be 
approved by the assistant secretaries of 
Navy, Commerce and War in charge of 
aviation matters before you can pick up 
the chips. . 

- * . 

That recent coast-to-coast flight of a 
stock model Mustang must have given 
German engineers something to think 
about. Average speed for the trip was 
over 360 m.p.h—which means that the 
Mustang often cruised over 400 m.p.h. 

—FrReD HAMLIN 





Seabees at Work 


(Continued from page 30) 





A three-foo* pipe roll made from an 
eight-inch channel and two-inch shafting, 
with gears from a discarded marine en- 
gine water pump 


A bolt-threader constructed from an 


automobile transmission and a pipe vice. 
A 30-ton hydraulic press built with 
eight-inch channel and an hydraulic jack. 
A lawn mower, complete with two-h.p. 
motor and set of tires. 
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"When am | supposed to let go of the propeller?" 








Seabee construction works are ingeni- 
ously designed so that a large part of the 
facilities already built can be rolled up 
and moved forward as the action pro- 
ceeds. This effects economy in men, ma- 
terials, equipment, money. 

The superiority of Seabees to Japan’s 
own construction crews and engineers was 
best indicated on Attu Island, in the Aleu- 
tians. The Japs spent 20 months trying 
to complete a runway in poor terrain at 
Holtz Bay on the northern shore. 

Within a comparatively short time after 
Army troops landed on the island, Sea- 
bees cleared their own site and put it into 
operation. 

Supplies stored by Seabees in Seabee- 
built warehouses, planes from runways 
carved out of volcanic rock, and big guns 
mounted on Arctic shores all played a part 
in driving the Japs out of the Aleutians 

While most of the Seabees’ work has 
been in the Pacific, they also have taken 
part in the campaigns of French Africa, in 
Tunisia and Italy. They have helped con- 
struct installations in the British Isles. 

Seabees often are detached in groups 
for special work. They repaired the air- 
craft carrier Enterprise, damaged in a 
previous engagement, while en route and 
during a battle. 

Another example of their ingenuity was 
the construction of a road over muddy 
terrain on Rendova Island while Ameri- 
car forces were moving forward to cap- 
ture Munda. The ground was so soft that 
heavy vehicles and guns could not be 
moved to forward areas. Even tractors 
bogged down. 

Seabees turned to a grove of cocoanut 
trees, cut logs and constructed a good 
corduroy road—one of the oldest Ameri- 
can methods for improving a roadway 
over soft mud. 

But the Seabees were not content to put 
in 2 strip that was merely useable. Ad- 
miral William F. Halsey, Jr., Allied com- 
mander in the South Pacific, called the 
Munda field “the best in the world.” 

The late Secretary of the Navy also 
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DOUGLAS EQUIPPED AIRLINES: Ameri: 
Air Lines — 


Most significant contribution 

to safer take-offs and landings 
was the development by Douglas 
of the tricycle landing gear 

and its use on large aircraft. 

Thus were the hazards of ground 
loops and noseovers eliminated. 


Adapted to the Douglas Dolphin 
in 1936, the tricycle gear was 


* 


Firat aroun THE WORLD « Forot wwe worn avin SS AIRCRAFT 
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next used on the mammoth B-19. 
the DB-7 Boston, the A-20 Havoc, 
the DC-4 and the C-54 transports. 


Altho an independent development 
by Douglas, full engineering data 
on tricycle gears was available 

to other manufacturers, resulting 
in safer take-off and landing 
characteristics for many planes. 


* 





ican Airlines — Hawaiian Airlines Ltd. — Braniff Airways — Chicago & Southern Air Lines — Colonial Airtines — Delta Air Lines — Eastern 
Western Air Lines — Northeast Airlines — Northwest Airlines — Pan American Airways — Pennsylivania-Central Airlines — TWA — United Air Lines — China National 





Airways — Pan American-Grace Airways — Avianca (Aerovias WN. de Col i — Cia. Mexicana de Aviacion — Panair Do Grazil — Cia. Naciunal Cubana de Aviacion, 
$.A. — Uraba, Medellin and Central Airways — Cruzeiro do Sul (Brazil) — Primeas Lineas Ur yas de Navegacion Aerea, S$. A. — as de @ la, S. A. — Canadian Pacific 
Airlines — Australian National Airlines — Royal Dutch Airlines (K.L.M.) — Royal Netherlands Indies Airways (K.N.1.L.M.) — Sabena (Belgian Congo) — Swissair (Switzertand) — A.8. 
Atrotransport (Sweden) — Indian National Airways — L. A. P. E. (Spain) — Aer Lingus (ireland) — American Airlines of Mexico « Gritish Overseas Airways (BQAC) (England). 
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paid high tribute to the Seabees when he 
told how they constructed one of the big- 
gest flying fields in the world on Upolu 
Island in the Samoan group. Five planes 
can take off abreast from the broad run- 
way which is surfaced with crushed, vol- 
canic rock. 

The Seabees got their baptism of fire 
when they followed up the Marine inva- 
sion of Guadalcanal in August, 1942. They 
went to work immediately on the nearly- 
completed Jap airstrip which later became 
famous Henderson Field. 

The first Silver Star was awarded post- 
humously to S/2C Lawrence Meyer, of To- 
ledo, Ohio. While working on Henderson 
Field, October 3, 1942, Meyer manned a 
machine gun in a pit where he had taken 
shelter during a Jap air raid’ and shot 
down one Jap plane. Two weeks later he 
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was killed when an enemy bomb struck 
a pontoon barge loaded with gasoline. 

In the summer of 1943 Seabees com- 
pleted a short but famous line: “The 
Guadalcanal, Bougainville and Tokyo 
Railroad.” It took them just three days 
to build the mile and one-quarter railway 
and three more days to complete its pier 
terminus. 

Shortly after, a freight train of flat cars 
loaded with oil drums chugged a modest 
10 m.p.h. over the route. 

The Seabees set another record when 
American forces invaded the Gilbert 
Islands in the Central Pacific in Novem- 
ber, 1943. 

While Marines were killing Japs around 
them, Seabees rebuilt the captured Jap 
flying field on Betio Island. The first U.S. 
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plane landed on the field four days after 
the invasion started. 

The Jap strip on the island, however, 
was suitable only for fighter planes, 
Rather than waste time, Seabees built 
their own flight strip adjacent to it, put it 
into immediate use, and then rebuilt the 
enemy field. The entire job took only 10 
days. 

There is a wide distribution of crafts in 
every Seabee organization so that they 
are able to turn to any problem. 

Their accomplishments are best de. 
scribed by their slogans. They have em. 
blazoned on their banners these words: 
“We Do the Difficult Immediately. The 
Impossible Takes a Little Longer.” 

At first their watchword was “Can Do.” 
Now it has become: “Can Do—Will Do— 
Did.” END 








Lightplanes for War 


(Continued from page 27) 





There was smooth staff work and the 
closest co-ordination and understanding 
at all times. 

Instances of the Russian use of light- 
planes to attack ground troops can be 
multiplied many times. Letters found on 
the enemy in Russia report that the U-2 
pilots cut their engines and glide down 
slowly over the targets at night, dropping 
anti-personnel bombs with deadly accu- 
racy, sometimes by hand. They are able 
to fly winter or summer, from tiny fields 


near the front that would never permit 
a modern fighter plane to land or take 
off, and in weather that grounds every 
other warplane in the theater. 

The Russian use of lightplanes for tac- 
tical operations, oddly enough was in- 
spired by an ardent United States light- 
plane enthusiast, Lieut. Col. John C. L. 
Adams. Lieutenant Colonel Adams is a 
U. S. Army infantry officer, now overseas, 
whose recent monograph on lightplanes, 
“America’s Secret Weapon —the Light- 











"| knew that guy when he drove a cab in Brooklyn!" 








plane,” is a detailed manual listing many | 
hundreds of uses for lightplanes by the 


armed forces. Originally restricted, this 
monograph can now be made public. 
Lieutenant Colonel Adams is not an air 
officer and has always made ground troop 
tactical operations his first interest. He 
feels that ground troop commanders, hav- 
ing spent many years actually on the 
ground with their troops, can more 
quickly realize the battle needs of their 


necessarily familiar, except in theory, 
with ground troop operations. 

He believes that the ground forces 
should immediately obtain thousands of 
lightplanes and fly, maintain and con- 
mand them as organic parts of their units. 
Above all, he insists that the pilots who 
fly them must be trained ground fighters 
first. » 

He would not interfere with the present 
organization of the Air Forces for strate- 
gic purposes. But he believes that the 
lightplane is ideally fitted for tactical co- 
operation with the ground forces—a type 


of operation with which the AAF at pres- } 
ent is less concerned than with strategic 


operations. 

Lieutenant Colonel Adams is a light- 
plane pilot of many years experience. He 
has studied the uses of lightplanes by the 
ground forces since 1935. He has flowna 
lightplane from the United States to Pan- 
ama. Many of his writings have been 
translated into German, Italian, Russian 
and Dutch, and the Russians, at least, 
have freely credited his suggestions with 
the origin of some of their lightplane ex- 
periments. 

He cites many advantages of lightplanes 


in flying characteristics, cost, trainin; | 


economy, troop-landing ability, tactics, 


ease of handling, shipping ecorfemy, use: © 
in transporting materiel, mass producti 


bility and potential armament. 

His specifications for the military light 
plane include a wing loading of six 1 
eight pounds per square foot, compared 
with warplane loadings of 25 to 60 pounds 
Low landing and take-off speeds wouli 
enable them to use small fields. They 
would be light enough to permit one ma 
to handle them on the ground and woul 

(Continued on page 140) 
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J p fliers had spotted our 
fleet far out at sea on that 
memorable mid-February af- 
ternoon. Truk—chief strong- 
hold of the Nips in the Carolines—was 
warned and ready. But our Naval strategists 
had planned carefully for Victory. Our task 
orce closed in resolutely for the initial blow 
it the powerful Jap base . . . a smashing 
pre-dawn attack which was to put 23 enemy 
ships and 201 of his planes out of this war 


{ ! 
or good! 


\s our fighters and dive bombers swooped 
down into the murky haze of the Truk 
goon, they were met by deadly flak from 
rows of enemy ships and shore batteries 
the fighter plane flown by Lt. (j.g.) George 
\. Blair, USNR, daring 22-year-old pilot 
from Sewickley, Pa., was hit repeatedly. At 
00 feet, Blair felt his engine freeze, his 
propeller stop. With cool American nerve. 
he negotiated his landing in the rough waters 
of the lagoon—the very heart of the Jap 
island-fortress! 


* Hellcat (on wheel gear) goes down fast 
it sea. So fast, Blair could not retrieve his 
rubber boat. Treading water with the help 
of his “Mae West,” Blair struggled free 
rom his parachute harness and took stock 
ofhis plight. Desperate? Well did Blair know! 
But his decision proved the mettle of our 
Navy pilots. He would not swim toward 
hostile shores. Instead, he would take the 
one-in-a-million chance of a rescue in full 


PDO AIRCRAFT CORPORATION, 


MIRACLE 
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RESCUE 


...a Story of Truk | 


view of watching slant-eyes. 

The Japs on a destroyer decided Blair 
was a sitting duck. Twelve times they trained 
the fire of their 5-inch guns (!) on him 
before two of Blair’s fighter-pilot wingmates 
could dive their planes to strafe the destroy- 
er. But strafe it they did—set it afire, and 
turned it back! “It was mighty comforting,” 
said Blair. 

For three long hours that seemed an eter- 
nity, his spirits rising and falling with each 


circling and passing plane, Blair drifted’ 


about waiting for help to come. Then a King- 
fisher whizzed by overhead! The seaplane 
pilot, at first, failed to spot Blair. But Blair’s 
fighter friends soon guided the Kingfisher 
to their buddy in the water. 

Every minute counted now. The surface 
of the great lagoon was rough . . . dangerous 
for a landing. But OS2U-3 pilots are skilled. 
And Edo floats can “‘take it.’”” Without hesi- 
tation, Kingfisher-pilot Lt. (j.g.) Denver F. 
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Baxter, USNR, of Summertown, Tenn.., 
“bounced in” for a safe landing. With the 
help of Radioman Reuben Hickman, Blai: 
climbed aboard and crowded into the rear 
cockpit. The Kingfisher had been stripped of 
all extra gear—to assure quick take-off with 
Blair’s added weight. Up rose the Kingfisher, 
now protected by circling fighters. One of 
the Navy’s most daring rescues at sea was 
written into the history of the present war. 


Lt. Blair had seen Truk at close hand... 
too close for comfort. But thanks to the re- 
sourcefulness of Navy pilots—and the sea- 
worthiness of rugged Edo floats on our Navy 
planes — he was returned 
safely to duty. His ship- 
mates call him “‘the luck- 
iest man in the Pacific.” 


EDO FLOAT GEAR 


SERVES THE UNITED NATIONS 
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It’s Houdaille’s Job, Too! 


CW aderncath the pilots of this fast-landing bomber 
is a nose wheel. 
Formerly, its tendency to shimmy violently was a major threat to 
safe landings and take-offs. 
Today—on thousands of fighters and bombers, and on the tail 
wheels of huge cargo planes—the Houdaille* Hydraulic Shimmy 
Damper keeps these pivoting wheels in firm grip which “tightens” 
as shimmying forces mount and relaxes when slow speed steering 


movement is desired. 


HOUDAILLE-HERSHEY CORPORATION 


GENERAL EXECUTIVE OFFICES: DETROIT 
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® The Hydraulic 
Shimmy Damper is 
only one of the 
Products which 
Hondaille-Hershey 
is Producihg in 
qUantity for the 
aviation industry, 





*Pronounced — Hoo-dye 


MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE... AIRCRAFT 
... RAILWAY... MARITIME... ELECTRIC REFRIGERATION ... RADIO AND OTHER INDUSTRIES 
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HOW FAR with You CRUISE 
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in your 


Post-War Plane? 


_ WCheck Your Kange~500mi.130 mi. M200 mi. 





5 ie it’s just as easy as that 
to check your answers on our 
popular Aircraft Quiz. We want to 
say more about this Quiz, but first 
let us tell you what bearing it will 
have on your post-war traveling. 

You'll cruise high, wide and 
handsome if you cruise in a 
Bellanca, and you'll easily out- 
distance many of your flying 
friends. ‘Your week-end and holi- 
day trips will be interrupted by 
few if any re-fueling stops. You'll 
go from point to point on the map 
with the greatest of ease. 


Of course, your Bellanca plane 


cannot be delivered until after our 
war work is completed— and we 
mean, completed! But meanwhile, 
we invite you to do some hard 
thinking about your own needs for 
peacetime air travel. And here is 
at least one way your thinking 
can take a line of constructive 
action. Get your copy of our Air- 
craft Quiz and answer the many 
vital questions we have listed for 
our friends. 

Cruising range is only one of 
these questions, but an important 
one. We’ve had a lot of experience 


with range. Remember, it was a 


BELLANCA 


Bellanca that flew first from New 
York to Berlin non-stop — first 
bridged the Pacific betweenUnited 
States and Tokyo in one hop! 
Other provocative Quiz questions 
touch on capacity, speed, engines. 
construction, types, uses, price 
and those many essential factors 
which help you to determine what 
aircraft you should select and why. 

Let us mail you this interest- 
ing and useful Aircraft Quiz. 
Send us your name and address 
now, while you think of it! .. . 
Bellanca Aircraft Corporation, 


Dept. S-1, New Castle, Delaware. 


Keep on Buying 
U. S. WAR BONDS 
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(Continued from page 136) 

weigh only about 800 to 900 pounds. 
These combinations would help give them 
extreme maneuverability. They could ap- 
proach their targets silently—especially 
with engine cut, when they take on char- 
acteristics of a powered glider. They 
would be safe and stable for hedge-hop- 
ping. They would have normal ranges of 
400 to 700 miles and greater potential 
ranges. They should be able to land in 
20-mile winds, have an average speed of 
90 to 100 m.p.h. and stall at 32 to 47 m.p._h. 
They could be launched from trucks, rail- 
road-car tops or PT boats. 

Lightplanes are economical to operate, 
costing only one to two cents per mile for 
gas and oil and using only five to seven 
and one-half gallons of gasoline per hour. 
They can use relatively low-octane gaso- 
line. Their original cost is only $1,500 to 
$3,500. Their engines are accessible and 
easily repaired and maintenance require- 
ments of the lightplane are only about 
1/20 those of a fighter. Ground mainte- 
nance is cheap and simple. 

Pilots are easily trained and physical 
requirements may be less rigid than for 
AAF pilots. The normal CAA course re- 
quires 10 weeks and makes the trainee 
competent to maintain the plane in the 
field as well as fly it. 
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It is claimed that lightplanes can land 
troops more efficiently than gliders. They 
can maneuver under their own power and 
can land in smaller and narrower areas 
and in places where no truck can reach. 
They can take off under their own power 
once they have landed. Ten to 15 light- 
planes can be bought for the cost of a 
single glider and will carry 30 to 45 men, 
compared with only 15 in the standard 
glider. Net cost is said to be only one- 
sixth of the cost of glider transportation. 
Two thousand lightplanes costing $6,000,- 
000 can theoretically deliver 48,000 men 
over an 80-mile jump in 24 hours, and 
most of the planes will still be available 
for freight hauling after the men are 
landed, Lieutenant Colonel Adams esti- 
mates. 

Lightplanes are not tiring to fly over 
long periods and can often be flown six 
to eight hours per day without fatigue. 
The plane is able to duck away from 
enemy fighters, make short radius turns 
and fly contours close to the ground 
where it is a difficult target from the 
ground or air. 

Lightplanes can be shipped with great 
economy of space. Five hundred of them 
can be carried dismantled in a single Lib- 
erty ship. Their gasoline economy saves 
much war theater transportation. 
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They can be used to supply troops, 
Three hundred to 400 lightplanes can 
completely supply an infantry division 
with food and ammunition from railhead 
under nearly any conditions. They follow 
no particular route, leave no tell-tale 
trail. They travel faster than trucks and 
a single lightplane should be able to de- 
liver 800 to 1,200 pounds depending on 
overload and distance. 

Lightplanes can be manufactured in the 
United States on an assembly-line basis, 
The United States has four or five light- 
plane engine factories. One factory 
should be able to produce a lightplane 
every 20 minutes when it is in full opera- 
tion. No other country could duplicate 
such performance. 

Equipped with a modified version of 
the “bazooka” rocket gun, the lightplane 
would have terrific firepower against 
other planes or ground targets. Because 
the lightplane is so maneuverable, it 
would be virtually impossible for any 
other type of plane or vehicle to out-ma- 
neuver it, whereas the lightplane could 
aim its rockets against any approaching 
target. It could also drop grenades or 
small bombs against personnel. 

Most critics will admit many of Lieu- 
tenant Colonel Adams’ contentions but 
argue that the lightplane would be too 
vulnerable in combat. He cites many ex- 
amples to refute this and asserts: “The 
lightplane is the least vulnerable of all 
airplanes in war; it can live in enemy 
dominated skies and under conditions 
amidst which no other known type of air- 
plane could survive.” 

He contends, first, that, properly han- 
dled, the lightplane cannot be seen by 


* conventional aircraft and second, that it 


can outmaneuver them. When the king 
of Norway fled the Nazis in the invasion 
of his country, Lieutenant Lunt of the 
Norwegian Air Force used a Piper Cub 
on skis to maintain contact between the 
king hiding in the mountains and officials 
near Oslo. He flew very close to the 
ground and maintained contact in enemy- 
dominated skies for about three weeks. 
More than once German aircraft flew 
over without noticing him and at other 
times he would land and hide when he 
sighted enemy planes. 

Another instance of the difficulty of lo- 


cating such small planes was demon | 











eR men 


strated by an RAF test in England. A | 


camouflaged artillery spotting plane could 
not be found by a group of larger, faster 
planes even though their pilots knew that 
it was within an area of four square miles. 


Lightplanes are so extremely maneuv- | 


erable that fighter planes would have dif 
ficulty shooting them down, especially 


from the low altitudes where they would 7 


operate. A camera-gun test conducted by 
the field artillery concluded only that one 
fighter might be able to shoot down 4 
lightplane if the pilot could see it, find it 
and engage it in a fight. 

While 200-foot radius turns are easy for 
lightplanes, and under proper conditions 
they can turn in a 50-foot radius, the 
turning radii of many new fighters i 
3,000 to 5,000 feet. Lieutenant Colonel 
Adams believes that the only plane tht 
could consistently attack them would b 
other lightplanes and that the U. § 
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ODAY, if ships are idle because 
engines are down for lack of repair 
parts, Kinner has a solution. For there 
are no orphans in the Kinner family— 
and no Kinner will ever be orphaned. 


With WTS contracts cancelled, with 
private schools opening up again, and 
with CAP flying on the increase, the 
demand for exchange engines and 
factory rebuilds and major and minor 
repairs will be a problem 
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1. Exchange old Kinner or other 
engine for a new Kinner. 

2. Send in your Kinner for complete 
factory rebuild. 

3. Have your engine majored by an 
authorized factory branch using gen- 
uine, always available, Kinner parts. 
4. If you operate Meyers OTW’s or 
Fairchild 24’s, get new power and per- 
formance with Kinner R-56. Change- 
overs can be made right in the field. 
Write and tell us your en- 








for every plane owner. 
Here are suggestions to 
help solve some of them 
right now: 











gine problems. We'll help 
you work out a solution. 
Switch to Kinner—be sure 
of always getting parts. 














Kinner radial engines 









100 to 350 hp. 


CHrLerN 


KINNER MOTORS, INC. « Glendale, California « U.S.A. 


1919 + Builders of Dependable Aircraft Engines for a Quarter Century + 1944 
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would have an enormous advantage in 
this respect because we are the only na- 
tion that can produce thousands of them 
on short notice. 

Lightplanes would “make a practice of 
never getting above 25 feet altitude over 
obstacles except in extreme necessity,” he 
states. They would be operated in scat- 
tered swarms rather than in close forma- 
tions. Granted this low altitude, he be- 
lieves they would not be very vulnerable 
to ground troops since they would appear 
so suddenly and present such a fleeting 
target that the very surprise of the ma- 
neuver, possibly increased by dropping 
grenades, would serve as a protection. 
Many instances are on record to indicate 
that the lightplane has to be virtually 
shot to pieces before it is forced down. 
The hits must be made on the small areas 
presented by the engine, the propeller 
and the pilot. The latter might be pro- 
tected by armor. 

Vulnerability should be tested in actual 
combat “by a task force sufficiently large 
to really prove the results,’ Lieutenant 
Colonel Adams states. 

He outlines a detailed technique of tac- 
tical employment. While flying at heights 
of only five to 25 feet above the terrain 
or obstacles, the pilot must be prepared 
to zoom over any obstacle suddenly en- 
countered and be ever alert for hidden 
wires. He must be prepared to land 
straight ahead into any open space and 
be taught that he can crash-land the 
plane with relative safety to himself and 
passengers. 
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Lightplanes would always have a sub- 
machine gun and grenades readily avail- 
able and would not have permanent 
heavy weapons mounted upon them. 
They might, however, be able to attack 
tanks and fortifications with low-recoil 
types of guns, mine throwers and new 
secret types of weapons. They should be 
equipped with an absolutely dependable 
starter in order to start engines follow- 
ing a power-off glide bombing or attack. 

They would normally fly at least in 
pairs so that one could report the results 
of observations if the other were shot 
down. Lightplanes would habitually at- 
tempt to divert raiders from their true 
fighter missions. 

Lightplane raider companies or larger 
units should include special types of 
planes particularly equipped to attack pill 
boxes, flame throwers, tanks, vehicles and 
similar targets. Special purpose planes 
would contain a large supply of explo- 
sives, tank mines, flares, gas and smoke. 
Each raider unit would include at least 
two planes equipped to lay smoke screens. 
All planes would be equipped with some 
small type of hopper from which self- 
arming grenades could be released. 

Lieutenant Colonel Adams proposes ba- 
sic principles of organizing lightplane 
units. Each plane should be a separate 
unit, like a squad, and would normally 
contain a leader and two or more men. 
The leader would usually be the pilot 
though all men must be able to pilot the 
plane in emergencies. Each crew member 
would be so armed that he would become 





July, 


a well-equipped ground fighter if the 
plane were damaged and the squad were 
forced to operate on foot. There would 
be rifle squad planes, light machine gun 
squads, mortar squads, reconnaissance 
planes and command planes. 

This is the basic organization only. 
There would be company organizations 
consisting of three combat platoons and 
a service platoon. The latter would con- 
sist of administrative and liaison sections, 
maintenance section, supply section and 
mess section. There would be a total of 
56 planes in a company or troop and three 
companies to a battalion, with a total of 
175 planes under such a table of organi- 
zation. A regimental organization would 
normally embrace three battalions plus 
about 35 or 40 planes assigned to regi- 
mental headquarters. Some of the regi- 
mental planes should be heavier and 
faster types in order to control the wide- 


spread lightplane operations. Several 
large cargo planes also would be neces- 
sary. 


Lieutenant Colonel Adams visualizes 
the ideal lightplane as weighing less than 
900 pounds, with a landing speed of 47 
m.p.h. and able to take off with a gross 
load in 500 to 600 feet or less. Wing 
spread should not be over 36 feet and 
the plane should be able to carry a nor- 
mal load of 800 pounds plus an overload 
of 400 pounds in emergencies. He recog- 
nizes that no plane now available will 
meet these specifications but believes 
there is no reason why it could not be 

(Continued on page 146) 














tors throughout the nation. 


And here’s another thing —SNYDER’s broad experience is placed 
willingly at the service of pilots and owners, whether there’s an 
order involved or not. All you have to do is tell SNYDER your 
problems, and you'll get prompt and unbiased counsel that you 


can rely on. 


Use SNYDER’s Catalog of Parts and Supplies 


Orders sent by mail, phone, or wire receive the same care- 
ful attention as those over the counter. And SNYDER’s 
door-to-plane delivery saves you vital hours. 


APPROVED REPAIR STATION No. 294 =» 


MUNICIPAL AIRPORT 
‘ Chicago 38, Illinois 


Private pilots and successful base-operators are 
pretty finicky in everything pertaining to the servicing and main- 
tenance of their planes. It’s a matter of pride as much as safety. 
So, they just naturally turn to SNYDER’s. 

They know that SNYDER’s huge stock of supplies — over 
15,000 different items — includes the most outstanding names in 
the industry. They know, too, that SNYDER has the complete 
shop and plant facilities, the skilled technicians, and the co-ordi- 
nated teamwork to do a precision job on every part of a plane at 
once — that SNYDER’s standards are high and exacting and that 
SNYDER’s guarantee is recognized by plane-owners and opera- 


MAGNAFLUX LICENSE No. 166 


SNYDER AIRCRAFT 


eee Seek 2 Benen, | 


SULLIVANT AVENUE AIRPORT 
Columbus 4, Ohio 
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' A FLIGHTEX is lighter, stronger, 
\ : smoother fabric that surpasses U.S. 
Army and Navy specifications. No 
wonder each year more manufac- 
turers buy more FLIGHTEX than 


any other airplane fabric. 


World's Premier Airplane Fabric  FLIGHTEXEABRIC 


FLIGHTEX 


ATLANTIC RAYON CORPORATION e« INDUSTRIAL FABRICS DIVISION 
350 Fifth Avenue, New York 1, N. Y. 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 
Export Rep tative—Aviquipo, Inc. 25 Beever St. N. ¥. Cable Address—"Aviquipo” 


RESALE DISTRIBUTORS 
ee, COUIPMENT. ING ecraee % — PACIFIC AIRMOTIVE, Burbank, Cal., Oakland, Cal. 

arden City, SNYDER AIRCRAFT CORP., Chi , U., Columbus, Ohio. 
ee ie — ie eee Ga., Orlando, Fla., SUPPLY DIVISION, INC haere Mo Memphis oon 

ar’ shv enn : " 4 bt “ te 

son TRADER. A Ss SUPPLY. Pittsburgh, Po. THE AIRCRAFT STEEL & SUPPLY CO., Wichita & Kansas City, 
INTER CITY AVIATION, INC., East Boston, Mass. Kansas, Dallas, Texas. 
KARL ORT, York, Pa. 


LEAVENS BROS. AIR SERVICE, LTD., Toronto, Canada. 








VAN DUSEN AIRCRAFT SUPPLIES, Minneapolis, Minn., 
Waterloo, lowa. 
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@ Captain L. D. “Hap” Anderson, Chief Pilot, is one of the 
Million Mile air men. He flew his first million piloting big 
Dixieliners of Chicago and Southern Air Lines. Captain 
Anderson is a member of a skilled corps who have flown 


Chicago and Southern planes more than 15,000,000 miles 





in the past 10 years. 

A point of significance to air transportation managements 
is that this sterling performance—a decade of outstanding 
commercial flying—has been turned in on one brand of 
engine oil. 

Chicago and Southern uses Sinclair Pennsylvania Motor 
Oil exclusively for lubrication of its Dixieliners. 





FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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THE INSTANT STARTING and reversal characteristics of the Kollsman Drag Cu; 


Motor make it possible for this device to perform a vital function in the aircraft direction finder — keeping 


the loop antenna always pointing to the receiving station despite all movements of the airplane. Developed 


by Kollsman engineers specifically to meet the requirements of this unusual application, the Drag Cup Motor 


has been refined and modified to perform many other varied tasks. It is one of a new line of highly successful 


Kollsman miniature motors that give further evidence of the versatility of Kollsman precision engineering. 


“a KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


ELMHURST, NEW YORK . GLENDALE, CALIFORNIA 
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(Continued from page 142) 
designed. 

He cites hundreds of uses of lightplanes 
with the infantry, artillery, cavalry, ar- 
mored forces, anti-tank units, airborne 
units, supply, Navy and for special pur- 
poses. 

Uses with the infantry, for example, 
would vary as widely as identifying tar- 
gets, attacking specific objectives, and car- 
rying cable lines across rivers. They 
would include such widely diverse uses as 
directing traffic to and from the battle- 
field; as aerial scouts and observers, and 
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psychological harassment. Lightplanes 
would be used for general reconnaissance; 
fire direction; laying smoke screens; trans- 
porting men and supplies and carrying 
messages. They could locate lost units; 
participate in rearguard actions; make 
night gliding attacks; attack enemy snip- 
ers; drop incendiary bombs; maintain 
communications in various ways. They 
could select rallying points for tanks or 
scattered units; locate enemy weak and 
strong points; seize, destroy and defend 
bridges; estimate ranges. They could 
transport mountain artillery pieces, crash- 
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landing if necessary. They could assist 
in co-ordinating ground attacks by signals 
and flares. They could replace gliders. 

Considering all these advantages, Lieu- 
tenant Colonel ‘Adams asserts: “We must 
not wait another 20 years and permit an 
enemy in a future war to take this pecu- 
liarly American weapon—the lightplane 
—and use it against us. We must not 
allow to become true the premonition of 
the lightplane advocate who offered the 
following toast, ‘Gentleman, I give you 
the lightplane. Shall we have it now 
or later?—Too much later?’” END 








Constellation Flight 
(Continued from page 68) 








country champ—6 hr. 57 min. 51 sec. 

On February 20, 1935, Leland S. An- 
drews and H. B. Snead had flown their 
single-engined Vultee transport from Los 
Angeles to Washington in 10 hr. 22 min. at 
an average speed of 221.6 m.p.h. And on 
January 19, 1937, Hughes himself piloted 
a specially-designed plane from Burbank 
to Newark, N. J., in 7 hr. 28 min., making 
the crossing at an average speed of 327 
m.p.h. That seemed about the irreducible 
minimum until the Constellation [and, a 
few weeks later, a Mustang] came along. 

Eight hours before the Constellation 
took off from Burbank, a TWA DC-3 took 
off from Los Angeles on a scheduled com- 
mercial flight to New York. It arrived in 
New York three hours after the Constel- 
lation had landed in Washington. 

The Constellation carried 17 persons on 
its record flight. It had luxury accommo- 
dations for 43 more. It could have car- 
ried 100 soldiers with full equipment. 

Performance figures on the flight are 
restricted. It is estimated, however, that 
the Constellation used about 3,000 gallons 
of gasoline. And it is permissible to say 
she had considerable fuel in reserve. 

If the world were at peace, the Con- 
stellation—and many planes like it— 
doubtless would already be in coast-to- 
coast passenger service. 

This was part of the Hughes-Frye idea 
when they first conceived the plane five 
years ago. TWA originally contracted 
with Lockheed for 40 Constellations but 
turned the contracts over to the Army 
when war started. The first Constellation 
completed at Lockheed’s Burbank plant 


went into the Army last July and is now 
being kept at Lockheed for testing pur- 
poses. This is the second Constellation 
and has gone to Wright Field. As others 
leave the plant they, too, will join the 
Army. 

Just how the Army will use them is a 
military secret. Constellations would 
prove especially valuable as _ hospital 
planes. They could evacuate a greater 
number of wounded in greater comfort 
because of the speed and capacity of the 
plane and its ability to fly at high alti- 
tudes where the air is smoother. 

The pressurized cabin of the Constella- 
tion is an important advantage for carry- 
ing wounded men who, as a rule, cannot 
take high altitudes. The rate of change 
of pressure in the Constellation cabin can 
be adjusted so that the plane can ascend 
or descend at 2,000 feet per minute while 
the cabin pressure changes only at the 
rate of 500 feet per minute. 

The Army could put planes of the Con- 
stellation class to work in the task of ro- 
tating troops who have been on distant 
battle fronts for long periods of time. A 
ship carrying 1,000 troops would require 
approximately five weeks to travel from 
Australia to San Francisco. Ten Constel- 
lations could pick up the same number 
of troops in Australia and deposit them 
at San Francisco about 32 hours later, and 
fly the same number of replacements 
back to Australia in the same length of 
time. 

The Constellation is able to get into and 
out of small fields. At sea level, its 8,800 
h.p. will permit take-offs from a runway of 





less than 1,500 feet. Its landing speed is 
less than 80 m.p.h. and flaps make it pos- 
sible for the craft to stop in a remarkably 
short space. 

Some idea of the tremendous size of 
the Constellation can be gained from 
these statistics: 

From wing tip to wing tip, it spans 123 
feet. Its overall length is 95 feet—nearly 
one-third the length of a football field. 

Its overall fuselage height (static) is 
18.8 feet and a 12-foot unloading carriage 
is necessary to get passengers into and 
out of the plane. 

It can carry a payload of 14 tons. 

There is enough radio and electric wir- 
ing in the plane for 31 homes of six rooms 
each. In all, there are 2,500 separate wires 
with a total length of 35,000 feet—nearly 
seven miles. The interphone system con- 
sists of stations for pilot, co-pilot, engi- 
neer, radio operator, navigator, cabin en- 
trance door, at every nacelle and at ex- 
ternal battery receptacles. 

It has nearly a mile and half of metal 
tubing with 1,500 separate tubing assem- 
blies. About 1,500 square feet of Alclad 
were needed for the plane, together with 
650 pounds of dry paint primer. 

The Constellation can lift its 80,000 
pounds to an altitude of better than 30,000 
feet. With one engine cut, the plane can 
achieve an altitude of 25,000 and it can 
take off and cruise to 16,500 feet on only 
two engines. 

Each engine is controllable by either 
pilot and adjustable from the flight sta- 
tion by the engineer. 

(Continued on page 150) 





“THE FINEST LOGS IN AMERICA for THE FINEST PILOTS IN THE WORLD” 
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MILITARY PILOT 


YOURC. AA 
CERTIFICATE 


If you have a "Log Book" and can pass the written test on the Civil Air Regulations! 





You will have just 60 days after you are “Discharged” to get your C. A. A. Certificate. If you can’t 
pass a test on the Civil Air Regulations within the 60 days, you will have to take a complete written 


and Flight Test to get your Civil Pilot Certificate. 


A Log of your flight time will help you get that “Flying Job" 
The Operator will want proof—He won't take your word for it. 


Steele's Log Books and C.A.A. Pilot Regulations are 100% up-to-date. Get yours now! 
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Hortli cross-country ai an average 
speed of 355 m.p.h.. TWA’s sleek new 
Lockheed Constellation arrives at the 
Washington airport with a new record of 
6 hours and 58 minutes. This largest 
transport plane in the world has been 
turned over to the Army for whom it can 
carry 100 soldiers with full equipment. 





CARBURETORS 
FUEL PUMPS 
PROTEK-PLUGS 
ined icant 


first flight of the Wright Brothers at 
Kittyhawk, 


CHANDLER-EVANS CORPORATION i2iftetyres 


CONNECTICUT, U.S.A. 
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Mathematically, here’s the 


yaw FORMULA in the picture above 
is an expression of bunching as it 
takes place in the Klystron tube. 
This Sperry tube converts DC en- 
ergy into radio frequency energy by 
allowing an electron beam to become 
bunched, or pulsating, between 
spaced grids. 
> The ultra-high-frequency micro- 


waves thus generated can be con- 
centrated into a narrow beam and 
directed with great accuracy. 


Various other forms of the Klystron 
have been developed by Sperry to aid 
in the amplification and reception 
of ultra-high-frequency waves. Today 
they are vital parts of many a device 
used by our Armed Forces. 
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inside story 


The name “KLYSTRON” is a regis- 
tered trade-mark of the Sperry Gyro- 
scope Company, Inc. Like other 
Sperry devices, Klystrons are also 
being made during the emergency by 
other companies. 

> Klystrons are now being produced 


in quantities, and certain types are 
available. Write us for information. 


Sperry Gyroscope Company 


GREAT NECK, N,. Y. © DIVISION OF THE SPERRY CORPORATION 


GYROSCOPICS * 


ELECTRONICS * 


AUTOMATIC COMPUTATION e 


SERVO-s-MECHANISMS 
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These pills 
help cure the 
high-octane 


headache 





HYDROGEN ATOMS CARBON ATOMS 





This is a molecule of ordinary 
gasoline. Like any gasoline it 
will burn, but this arrange- 
ment of atoms causes severe 
detonation in high-compres- 
sion aircraft engines. 


GAS 
WAPOR 
IN 





Here is how it is used: Or- 
dinary gasoline, vaporized, 
goes into a chamber filled 
with millions of these little 
catalyst pills. When the vapor 
touches the catalyst — 


STANDARD OF CALIFORNIA 
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ONLY ‘2 GALLON®S 
AVIATION GASOLINE 
18 GALLONS 


18 GAL. FUELOUS 


S¥2 GALLONS 
MISCELLANEOUS: 








Old-fashioned refining pro- 
duced some gasoline that was 
good enough for aircraft 
engines — but only a little, 
and it wasn’t good enough 
for today’s planes. 


its molecules are split open 
and the atoms arranged ina 
new pattern. Our scientists 
devoted years of research 
to finding the catalyst that 
would accomplish this best. 





The more plentiful ordinary 
gasoline can be turned into 
high-octane aviation fuel ifits 
hydrogen and carbon atoms 
are rearranged to form a 
different kind of molecule. 





This is how the molecule 
looks after it has been re- 
formed by the catalyst. Stan- 
dard scientists have made it 
non-detonating. It is now 
safe for aircraft engines. 


149 





The new catalyst developed 
by Standard of California 
does the trick. A catalyst 
causes a Change in gasoline 
but does not actually enter 
into the new product. 





Now, when every pint of 
aviation fuel is precious, 
we're making thousands of 
additional barrels—thanks to 
another triumph of Standard 
aviation research. 
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New and 
Handard 
Books for 
Home Study 
and 
Reference 








Virgil Simmon 


AIR PILOTING 


by Virgil Simmons, Ass’t, Sup., Pan-Amer, 
Air Ferries. 2nd Edition. Revised and En- 
larged. A Manual of Flight Instruction. II- 
lustrates and describes the best known means 
of developing pilot skill, and supplies tech- 
nical material in text, question and answer 
form to aid in passing the various examina- 
bs ons. Follows approved training and the cur- 

Ficula of military and civil schools, 758 
Pages, 165 Illustrations, $4. 


AERONAUTIC RADIO 
by M. F. Eddy, Lieut. U. S. Navy, Ret’d. A 
manual for Operators, Pilots, and Radio Me- 
Follows requirements of the F.C.C 
the C.A.A, and actual approved usage such 
as course guidance, etc., and instrument land- 
ing. Thoroughly covers the theoretical part of 
= a. — operator’s license examina- 
to acquire gy quickly. 502 
fea. 198" “iMustrations, $4.5 


AIRPLANE HYDRAULIC 
SYSTEMS 


by Hugh C. Aument, Jr., Inst. Hydraulics, 
Roosevelt Aviation School. Explains fully 
operation of hydraulic equipment of airplanes. 
Shows by easy-to-read text, drawings and dia- 
grams construction of each hydraulic unit; 
purposes; how it operates; fiow of fluids; 
causes of troubles = how to correct them, 
76 Ilustrations, $2.2 


AIRCRAFT ELECTRICAL 
SYSTEMS 


by William F, Jorch, Inst. Aircraft Electrical 
Systems, Air Corps, Roosevelt Field, N. 

A practical, easily understood manual. — 
plains each component part of aircraft elec- 
trical systems; types, purposes, construction 
and operation; gives speedy methods of test- 
ing; and procedure for quickly finding and 
eliminating trouble: Contains diagrams, ques- 
tions and charts, 72 Illustrations, $3.00. 


AIRCRAFT ELECTRICITY 

by Norman J, Clark, Lieut. (j.g.) U.S.N.R., 
and Howard E. Corbitt, Engineer. Arranged 
for use as text or reference book to provide 
both new and experienced men with the most 
modern methods and procedure in design and 
construction of aircraft—including military 
and naval planes—insofar as the electrical 
system is concerned. Gives aa data, 
diagrams, standards, Ne' Enlarged 
Edition. 350 Pages, 256 "seater $3.50. 


GENERAL AERONAUTICS 


by Hilton F, Lusk, Director Aeronautics, 


Sacramento Junior College, A_ Complete 
Ground School Course. Revised Edition. An 
aid for pilots’ and aircraft engine mechanics’ 
tests, including basic fundamentals empha- 
sized in official requirements. Fully illustrated 
with diagrams. Contains over 300 typical ex- 


amination and test questions, 524 Pages, 250 
Illustrations, $3.75, 


NAVIGATION OF 


AIRCRAFT, 

by Logan C, Ramsey, Capt. U. S. Navy. 
Gives precise, definite, complete knowledge 

required by practical aviators for certain, ex- 

peditious arrival at chosen destination without 

dependence on radio, Explains modern celes- 


tial observation methods. The Dead Reckon- 
ing Tables give solutions fast and more ac- 
curately, 230 Pages, $4.50, 


THE RONALD PRESS COMPANY 
15 East 26th Street, New York 10, N.Y. 


1 THE RONALD PRESS COMPANY 





] Dept. M967, 15 East 26th St., New York 10, N. Y. 
| Please send me the Books checked below: 
D AIR PILOTING, Simeone « cc ceccccceses $4.00 
] D AERONAUTIC ADIO, Eddy......... 4.50 
D AIRPLANE HYDRAULIC SY vs Ems, Fag ment 2.25 
Cc IRCRAFT ELECTRICAL SYSTEM Jorch 3.00 
I pool ELECTRICITY, Clark Corbitt: 3.50 
AERONAUTICS, Lus 3.75 
1: Oo NAVIGATION OF AIRCRAFT, Ramsey. 4.50 
On receiving the books I will pay postmen prices 
] shown above, plus a few cents C.O.D. charges. 
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(we pay postage — you remit with order. 
I: Same satisfaction gquarar 
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(Continued from page 146) 

Each unit packs 2,200 h.p. into a 55-inch 
diameter and has a nose section specially 
designed to permit use of a close-fitting 
cowl to decrease air resistance further. 
The 55-inch diameter is the same as 
that of the original nine-cylinder Cyclone 
which was introduced in 1927 with a rat- 
ing of only 525 hp. 

Each engine weighs just fractionally 
over one pound per horsepower. 

Wright engineers designed a special 
gear reduction system—with what is 
probably the lowest ratio (less than half 
of crankshaft speed) ever used on any 
aircraft engine. The propellers are Hamil- 
ton Standard hydromatics. 

In designing the power plant installa- 
tion, special emphasis was placed on 
maintenance and serviceability. It is pos- 
sible to make a complete engine installa- 
tion in about 28 minutes. 

Two-speed gear-driven superchargers 
begin operation the moment the plane 
leaves the ground. TWA estimates that 
the unusual economy of operation re- 
duces existing mile costs by 20 per cent. 

Among the men credited by Hughes 
and Frye for making their dreams come 
true are Capt. Lawrence Chiappino, Joe 
Towle and R. L. Thoren. 

“Chip” Chiappino is a check pilot for 
TWA’s Intercontinent Division. He has 
flown in virtually every corner of the 
world. From the University of California, 
he went directly to Army flying schools 
“because there was nothing else I wanted 
to do but fly.” He trained at Brooks and 
Kelly Fields. Since 1928, he has amassed 
14,400 flying hours which have added 
more than 2,200,000 miles to his travels. 

Joe Towle, 39-year-old native Orego- 
nian, is an engineer and test pilot for 
Lockheed and has flown since 1928. He 
holds the record for a flight from Cape- 
town to Pretoria—800 miles—made while 
delivering a Lodestar to South African 
Prime Minister Jan Christian Smuts, 
whose personal pilot Towle checked out. 
These and other assignments have added 
up to 5,000 flying hours. 

As chief flight test engineer for ai 
heed, bespectacled Rudy Thoren knows 
perhaps better than any other man what 
makes the Constellation tick. At 32, he is 
a veteran in aeronautics. He took up fly- 
ing at 17, teaching himself with a glider 
he built in his native Negaunee, Mich. 
A year later, he installed a motorcycle 
engine—“I didn’t believe the Wright 
Brothezs had covered things sufficiently.” 
Eventually he cracked it up. This sent 
him to the University of Michigan Engi- 
neering School for a course in plane de- 
signing and building. He has served as 
flight test engineer on Hudsons, Lodestars, 
Venturas, Lightnings, and the Constella- 
tion. In many tests he rode piggy-back 
with Towle (with parachutes, too) and 
the pair earned the nick-name “piggy- 
back twins”. 

Exhaustive wind tunnel and laboratory 
tests made the performance of the Con- 
stellation a certainty long before it ever 
left the ground. These tests were worked 
out in such minute detail that the actual 

| test flights were routine. 
| Principal test stages in the development 
of the Constellation: 
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1. Wind tunnel to test speed, take-off, 
load and control characteristics. 

2. Laboratory tests of the hydraulic, 
control, flap and landing gear systems. 

3. Engine flight tests. 

4. Actual flights. 

A nine-foot model complete with run- 
ning engines was set up in the wind tun- 
nel, simulating actual test-flying condi- 
tions. Power effects were noted with one, 
two and three engines out. Wing flap set- 
tings were tested. 

An exact duplicate of the hydraulic and 
control systems was set up in the labora- 
tory. This included cockpit controls and 
a control stand. Four Ford motors drove 
the hydraulic engines, making it possible 
to simulate landings and take-offs. Flying 
in cold weather was simulated through 
use of cold boxes. Experiments showed 
the systems could operate at a tempera- 
ture of 70°. 

There were on-the-ground endurance 
tests for the various parts. Each part was 
put through a severe trial—500 hours of 
simulated flying time with full deflection 
of controls at short intervals. These 500 
hours of testing represented thousands of 
hours of actual flying since, in actual 
flight, all controls are moved rarely or, 
at best, gradually. 

The power plants were run through 
three sets of tests, with Wright engineers 
working at the Lockheed plant on all en- 
gine problems. 

The tunnel model was set up to test air 
flow through each engine and determine 
whether the cooling flaps were effective. 
Test block experiments followed, then 
two complete power plants were mounted 
on a Ventura frame so that whatever 
“bugs” there were could be worked out 
of the engines before they went into the 
Constellation. 

Test crews called this combination of 
Ventura plane and two Constellation en- 
gines the “Ventillation.” Some of the 
more imaginative testmen had another 
name for it—‘‘Sweater Girl”. 

Fuel consumption, engine performance 
and virtually all other problems were 
worked out in these tests. 

Then came the first actual test flights 
on the first Constellation, predecessor of 
the one which made the cross-country 
journey. Before Constellation I took off, 
a water ballast system was installed to 
simulate all types of loading conditions. 
This system consisted of 17 tanks, with 
130 gallons capacity each, distributed 
throughout the plane to represent loads 
and connected with pipes and valves 
which made it possible to shift loads in 
flight with the turn of a hand. 

The first actual test flights with Con- 
stellation I were made January 9, 1943. 
Six test flights were made that day—three 
by Lockheed’s Milo Burcham and three by 
the late Eddie Allen of Boeing who noted 
after his turn at the controls: “This thing 
works so perfect you don’t need me 
around anymore.” 

United States peacetime service Con- 
stellations will be used primarily for 
speedy, deluxe travel passenger service 
capable of flying from New York to Los 
Angeles in 10 hours with one stop along 
the way—or approximately nine hours or 
less non-stop with full load, TWA esti- 
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AIR-LANES OF TOMORROW 


In Europe, in Asia, in the South Pacific .. . on battle 
fronts around the globe... American pilots are fight- 
ing to Victory. Thousands of these air heroes won 
their wings in Ryan PT-22's...at Ryan flying schools. 


To get these superb military pilots started right, Ryan 
has been privileged to conduct a most extensive 
flight-training operation for the United States Army 
for nearly five years. 


Daily, Ryan Schools at Hemet, California, and Tuc- 
son, Arizona, fly a distance equal to five trips around 
the world. Hundreds of seasoned pilots, men and 


FIRST IN THE U. $.—Ryan, in 1925, established 
the first year ‘round passenger air-line in the United 
States. The next year this pioneer organization began 
manufacture of planes for the air-mail service and 
pioneered in establishing the important Pacific 
Coast airway from San Diego to Seattle. & 


RELY ON RYAN TO BUILD WELL 


women skilled in maintenance, and technical experts 
make the Ryan Schools a smooth-functioning organi- 
zation experienced in the operational problems which 
must daily be met to keep such a large-scale project 
operating at peak efficiency. 


Ryan Schools, with more than 20 years of active 
flying experience, are also, in effect, operating labor- 
atories for the aircraft designers of the Ryan Aero- 
nautical Company; they are instrumental in bringing 
new and improved methods to flying operations and 
better ideas on streamlined maintenance, 















/ RYAN SCHOOL OF AERONAUTICS, SAN DIEGO, CALIFORNIA 
OPERATING BASES: HEMET, CALIFORNIA, AND TUCSON, ARIZONA 
THE RYAN SCHOOLS ARE SUBSIDIARIES OF THE RYAN AERONAUTICAL COMPANY 
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6 FREE BOOK 


GUIDE FUTURE 


When peace comes new opportunities will 
arise for thoroughly trained engineers. 
Aviation, electronics—many new devel- 
opments will broaden the engineering 
field. Learn more about these oppor- 
tunities. 
our free book of home study courses, 
planned by foremost engineers and world 
authorities. Canadian Institute of Sci- 
ence and Technology, Limited, 181 Ches- 
ter Building, 219 Bay* Street, Toronto, 
Ontario. 


Aeronautical Engineering 


Without obligation, write for | 


A. F. R. Ae. S. Exam. 


Air Ministry Exams for Ground Engineers. 


General Aeronautical. 


Advanced Aeronautical and Aeroplane Design. 


Aero Engines Course. 
Aircraft Apprentice 
Pilots’ “B” License. 


Air Navigators’ Certificates. 


Mechanical 
Engineering 
A.M.I. Mech. E. Exam. 

General Mechanical 
“a Drawing and 


Works a 
Die and Press Tool Work. 
Sheet Metal Work. 
Welding Course. 
Maintenance and Station- 
ary Engineers. 
Refrigeration Course 
Institution of Production 
Eng. (A E.) 
Commercial Eng. and 
‘orks Management. 


Civil, Mining, 
Structural and Auto- 
mobile Engineering 
A.M.LC.E. Examination. 

Civil Engineering. 

Civil Engineering Speci- 
ations, Quantities. 

Road Construction. 

Surveying and Levelling. 

Hydraulics 


Structural Engineering. 
Structural Design. 
Reinforced Concrete. 
Heating and Air-Cond. 
Railway Engineering 
Royal Sanitary Institute 
Examination. 
Sanitary Engineering. 
Institute of Builders 
Exam. (L.1.0.B.). 
Building Construction and 


Drawing 

Advanced Building Con- 
struction 

Special Combined Build- 
ing Cow 

ieciiactase, 

Geology and Mineralogy 

Metallurgy 

Petroleum Technology 


MAIL THIS COUPON TODAY 


General Mining Practice. 
Mining Engineering 
Automobile fame 
High-speed Diesels. 
Electrical Equipment of 
Automobiles 
Electrical Engineering 
A.M.1LE.E. Examination 
General Electrical 
Alternating Current 
Electrical Installations. 
Power House Designs. 
Neon Lighting. 
Electric Traction 
Electricity Supply. 
Electric Meters, Measuring 
Instruments 
Design and Manufacture 
of Electrical Machinery 
and Apparatus. 
Telegraphy Course. 
Telephony Course. 


Radio and Allied 
roups 


A.M. Brit. L.R.E. 
General Wireless. 
Advanced Wireless and 
High Frequency. 
Radio Servicing, Mainten- 
ance Repairs. 
Short Wave Radio. 
Practical Television. 
Sound Pictures. 
General, Educational 
University of London 
xaminations 
London Matriculation. 
Intermediate and Final 
B.Sc. (Pure Science). 
Higher Mathematics 
Practical Mathematics. 
General Education. 
ost Accountant’s Course, 
Complete Salesmanship. 
Advertising 
Sales Manager’s Course. 
Modern Languages. 








Canadian Institute of Science and 


Technology, Limited, 


181 Chester Building, 219 Bay St., 
Toronto, Canada. 
Please forward free of cost or obli- 


gation of any kind your 176-page hand- 
book, 


“ENGINEERING 


TIES.’ 


OPPORTUNI- 
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mates that the Constellation, carrying 50 
passengers and baggage in peacetime 
service and allowing for intermediate 
stops, would fly from Washington to Lon- 
don in 13% hours, Washington to Hono- 
lulu in 18 hours, to Tokyo in 28 hours, 
Moscow in 1914 hours, Manila in 35 hours, 
Melbourne in 42 hours, Chungking in 35144 
hours and Paris in 1414 hours. 
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Peering into the not-too-distant future, 
Frye predicts that planes of the Constel- 
lation class will be hauling all types of 
cargo to all parts of the world in peace- 
time commercial service, and at rates to 
fit middle income pocketbooks. 

He expects TWA will have at least 40 
Constellations in service within five years 
after the war. END 





Curve of Pursuit 
(Continued from page 58) 





pursuit curve in a fire cone which is at 
approximately a 90° angle to the bomber, 
the gunner aims past it toward the tail 
of his own plane by three rads. If he is 
coming at a 45° angle, the trail is two 
rads; one rad at 224°, and half a rad at 
11%4° 

That deflection theory is based on a 
true air speed of 225 m.p.h. for a bomber 
and 325 m.p.h. for the fighter. Although 
the changes in the speed of a fighter plane 
on the pursuit curve has almost no effect 
on deflection, the deflection from the 
bomber must be increased 14 rad for each 
25 m.p.h. increase in the bomber’s speed, 
and decreased %4 rad for a similar de- 
crease. 

Colonel Huglin explains that the bullet 
keeps the forward speed of the bombing 
plane no matter what direction it travels 
—above, below or to either side. If the 
gunner leads the plane attacking from the 
rear, he will miss because he did not 
allow for the forward speed. And if he 
forgets to lead a plane attacking from the 
front back toward his own tail, he also 
misses. 

The only time there is no deflection is 
when the fighter is approaching from 
dead ahead or dead astern. However, 
when he is diving at you from dead 
ahead, you must aim above him and when 
he climbs up at you from the head-on 
position, you must aim below him. If he 
deviates off course from the true frontal 
assault you then deflect toward the tail 
of your own plane from the side from 
which he is attacking. 

But when shooting at an attacker in a 
direct tail attack, the gunner must aim 
below the fighter when he dives, and 
must aim above when he climbs at the 
bomber. A deviation is compensated for 
in the same way—always toward. your 
own tail. 

In other words, if he comes at you al- 
most dead ahead, but a little to the right, 
you deflect to the right. If it is from the 
left, you aim to the left of him. This is 
back toward your tail. If he is a little 
off dead astern, but to the right, you aim 
into the left. That, too, is toward your 
tail. And if he deviates to the left, you 
aim to the right. 

Gunners using the Sperry computing 
gunsight have a somewhat easier task. 


| They first identify the type of attacking 








plane, then set their sights according to 
its size and track the target long enough 
for the gunsight to “make up its mind.” 
Then press the triggers! This is the clos- 
est thing to automatic extinction yet de- 
vised, the Army believes. 

Plane recognition is the most important 
phase of this gunsight because identifi- 





cation of the enemy craft means that the 
dimensions of the plane are known. Then 
cross hairs, or reticles, in the sight are 
adjusted to bracket the target snugly. 

Then comes the “make or break” part 
of computing sight operation. The gunner 
must hold his sights firmly on the enemy 
craft, tracking the target in its path 
through the sky—which amounts to stalk- 
ing the prey for a few split seconds. If 
the sights are glued to the target, the 
movements the gunner makes with his 
guns in so doing are translated into the 
proper lead and deflection by the sight 
mechanism. Now, start firing! 

Vital factors in this automatic comput- 
ing are range of the target, position of 
the guns relative to the wind, and speed 
at which the guns are being moved. 
Range is a matter of perspective, the ap- 
parent measurement of an object of 
known dimensions being translated into 
distance, or range, by formula. The for- 
mula is solved by use of a dimension dial, 
worked by the gunner’s thumbs, in all 
turrets except the lower ball turret, 
where that gunner employs his left foot 
to keep the plane in the reticles. 

Wind involves more computing. A bul- 
let travels in a curved path because grav- 
ity pulls it toward the earth in the course 
of its flight and wind causes it to deflect. 
When a bullet is fired from a bomber 
moving at high speed, there is a wind 
effect on the bullet equivalent to the 
speed of the bomber. These effects are 
compensated for by the sight. 

What actually does the work is the 
speed at which the guns are tracked. If 
the gunner holds the target in his sights, 
he will be moving his guns in a direction 
and at a rate of speed that the computing 
mechanism of the sight can translate into 
accurate deflection. 

The time element involved in setting 
the sights makes it necessary that the 
gunner get on the target at long range, 
tracking the fighter in on its approach 
and making adjustments with the reticles 
until the enemy is within firing range. 

This Sperry computing sight reduces 
the human factor to a minimum. Previ- 
ously, an aerial gunner had to estimate 
the range and relative speed of an at- 
tacking plane with his ring sights and by 
trial and error. His accuracy depended 
upon his own ability and experience. 
Tracer bullets were occasional aids but 
at long range they were deceiving. They 
often miss when appearing to hit. 

Training aids at these western gunnery 
camps are ingenuous affairs. For in- 
stance, there is the Waller Trainer, which 
is composed of nine huge projecting ma- 
chines geared to perfect synchronization, 
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OF THIS NEWEST, HEAVIEST 
FORM OF AERIAL ARTILLERY 
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BUY WAR BONDS 
. and Help Fire a “‘Flying 75’’ 
sins firing a 14-pound, high-explosive 
projectile from a fast- flying Army plane! 


You can help— your War Bond dollars 
will buy more shell to Keep "Em Firing! 





SUBMARINES 














FLYING 


a 
‘ 
, 
s 


Through a tiny country village, far behind the . 


lines, an Axis armored column rumbles toward 
the front. It’s safe here for Nazi tanks, out of 
Allied range... Or is it? For suddenly, a 
formation of planes comes streaking into sight. 
They’re ‘Flying 75’s,”’ bringing heavy artillery 
into action miles behind the front. Now, they’re 
over the armored column, their cannon blazing 


. until the road is strewn with wreckage... 


Yes, the heavy artillery has taken to the air! 
The same size of cannon that gained fame 
as “French 75’s’"—the same type Oldsmo- 
bile has been building for General Sherman 
tanks—now are being mounted in planes! 


And since the day when the first cannon- 
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firing B-25 Mitchell bomber surprised an 
enemy destroyer and left it sinking, the 
“Flying 75’s” have taken a heavy toll. We 
at Oldsmobile salute the men who made 
this development possible—the men of 
Army Ordnance, and the Air Forces, and 
North American Aviation, Inc. Until 
Victory, Fire-Power is Our Business. In ad- 
dition to 75’s for tanks, we also build an- 
other size cannon for tank destroyers, and 
automatic cannon for fighter planes, plus 
shell for both Army and Navy, including 
the size and type used by the “Flying 75's.” 
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GET IN AN ESSENTIAL INDUSTRY! 
AERONAUTICAL DRAFTING AND 


LEARH 


Train Now in Leisure Time for 
Essential War Work and a 
Brilliant PEACE-TIME CAREER 


Get into one of the most essential of all indus- 
tries — one that will continue to develop after the 
war. Start to train now for a career with good pay, 
and unlimited chance for advancement, in the great 
aircraft industry. Learn Aeronautical Drafting and 
Engineering. Previous training unnecessary. Ryan 
Aeronautical Institute now offers you the opportu- 
nity of obtaining this training through home study. 





ENGINEERING. 


...AT HOME 








"THE AIRCRAFT INDUSTRY NE 
"AND ENGINEERS NOW! Both 


train you at home without loss of present income or time from school ! 


EDS TRAINED DRAFTSMEN 
Men and Women... . Let R.A. I. 








By learning Aeronautical Drafting and Engineer- 
ing, the Ryan way, you can accomplish two impor- 
tant purposes. You can be of great value in the war 
effort —and lay the foundation for an exciting, 
profitable life-time career. 


The Ryan Aeronautical Institute offers you “di- 


COMPLETE AERONAUTICAL 
DRAFTING OUTFIT AT NO EXTRA COST! 
Included with your training, at no extra cost, is a 
complete professional Aeronautical Drafting outfit. 
There is nothing ejse to buy. The low R. A. I. tu- 

ition price covers everything. 





rect-from-the-industry” training, by a school oper- 
ated as an affiliate of the famous Ryan School of 
Aeronautics, and the great Ryan Aeronautical Com- 
pany. This is industry training which has been 
approved by other large aircraft manufacturers 


FREE 







This Valuable Book 
24 Pages, 60 lilustrations, 


ae Full Information & Costs 








WHAT TO DO ~ 
The aircraft industry needs Drafts- Ryan Aeronautical Institute t 
men and Engineers. You want to get 137 Lindbergh Field, San Diego, California ! i 
into more essential war work. Send Gentlemen : é 
for FREE book entitled, “NEW Please send me, without any obligation on my part, your FREE 24-page  §§ 
HORIZONS OF OPPORTUNITY.” book, “NEW HORIZONS OF OPPORTUNITY,” with 60 illustrations, 
This interesting, valuable book tells and full information on R. A. L., including cost of training, and on job J 
4 ‘ opportunities both before and after graduation. i 
of countless opportunities for trained 

Draftsmen and Engineers in the air- Name ae eT ere a i 
craft industry — and how easy it is 8 
/ . ip Street... ine eadsipaiiesiestaisigiadidacuaiabaasccanaaceaions sigusibunaaeionaaaneia 4g 

for you to get this training. To save 5 
time, send this coupon Air Mail. CW Y aan enn ee Shale - : 
= om oo oa 
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IN ONLY SIX MONTHS 


Become a Licensed Airplane 


e Study Airplane Engine Mechanics at Roosevelt 
Field—a City of Aviation from whose runways the 
planes of the famous have soared into the sky. 

At Roosevelt Aviation School, you may become a 
Licensed Airplane Engine Mechanic in only six months, 
Practical, thorough training in an inspired and in- 
structive atmosphere. 

If 18 when you complete course, you may take the 
C.A.A. exam for Licensed Airplane Engine Mechanic. 
Put yourself in line for higher ratings after induction 
or an immediate preferred Aviation job if not needed 
by Uncle Sam. 


NEXT CLASSES JULY 10 AND SEPTEMBER 5 


Convenient to New York City. 


includes theory, engine overhaul, mainte- 
§ testing laboratories, dozens of live engines. 


ROOSEVELT AVIATION SCHOOL 
Mineola, Long Island, N. Y. 


Garden City 8000 





Roosevelt Aviation School 
Hangar 23, Mineola, L. I., N. Y. 


I'd like to know how I can become a Licensed Airplane 
Engine Mechanic in six months. 
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which flash a horizon on a circular screen. 
These scenes portray how it actually 
looks to a gunner from his place in the 
airplane. 

There are four different turrets, using 
radio beams as “bullets” which are fired 
at an attacking plane as it flashes across 
the screen. The four student gunners are 
scored by bursts of their radio guns and 
are shown at the end of their practice 
round exactly how many—or few—hits 
they registered. During the “firing,” they 
also may be shown visually how to cor- 
rectly aim at the filmed target and how 
many radii to trail or lead. 

Then there is the Jam Handy Trainer, 
which is a smaller version of the Waller 
Trainer. 

All these devices simulate the “feel” of 
the guns as they are shooting, and sound 
effects give a realistic atmosphere of ac- 
tual battle during the entire practice ses- 
sion. 

“Battling Brownies,” or AN-1 gun cam- 
eras, also are used. These are placed on 
turrets and waist guns of Flying For- 
tresses and on the sights of planes with 
fixed guns. They work in synchronization 
with the triggers of the regular guns, 
which of course are not loaded with am- 
munition. The film is processed and num- 
bered after each flight. From the devel- 
oped motion picture film, the instructors 
can show the student graphically what his 
mistakes were. END 


vesheaco 


ROM the July, 1929, issue of this maga- 

zine: 

Gen. William Mitchell stated that 
“armies have become mere holders of 
ground and air power is the only thing 
that can go quickly and surely to the 
vital centers of the enemy. If you tie 
aviation to an army you are going to stop 
its effectiveness at once.” ... He also 
said: “Air power will get a quick decision. 
The mere threat of its use may be suf- 
ficient to force a peace.” ... 

Continuing their air transport cost 
studies for the magazine, Black & Bigelow 
estimated that the cost of operating 10- 
passenger airplanes on a projected New 
York to Cleveland route would be $1.319 
per airplane mile on a basis of one trip 
per day; 86.8 cents per airplane mile on a 
basis of eight trips per day. Costs per 
passenger mile would be 13.2 cents per 
mile for one round trip per day, 8.7 cents 
per mile for eight trips per day. . . . The 
chief overseas markets for airplanes were 
Canada, Peru and Mexico. ... 

A newly-patented landing mechanism 
for airplanes used spring-equipped brak- 
ing wings extending outward for frictional 
engagement with a recessed trackway for 
landing planes on roofs. . . . Lawrence B. 
Sperry patented an automatic pilot for 
airplanes. .. . END 
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© 1944 The Studebaker Corporation 


‘Those engines sure have the power!”’ 


ee brother of a waist gunner on 
a Boeing Flying Fortress wrote 
Studebaker quoting him as saying: 


“Those Wright Cyclone engines 
that Studebaker builds are really de- 
pendable and sure have the power.” 


Comments like that are fully ap- 
preciated, of course. But Studebaker 
men and women know that what 
count most are the accomplishments 
of the stout-hearted air crews and 
rugged ground crews of our coun- 
try’s warplanesand theachievements 
of our fighting forces everywhere. 


In fact, whatever amount of satis- 


Studebaker 


faction the Studebaker organization 
may derive from the extent and con- 
sequence of its war work is always 
tempered by the realization that 
Studebaker is only one unit ina vast 
American fighting and producing 
team where everyone’s effort is im- 
portant. 

Studebaker takes pride in its as- 
signments on that team. Huge quan- 
tities of Wright Cyclone engines for. 
the Boeing Flying Fortress—big mul- 
tiple-drive military trucks—and 
other units of vital war matériel con- 
tinue to stream forth from the five 
great Studebaker factories. 





UNSUNG HERO OF OUR NAVY 
Aerial radio gunner in a Navy dive | 
bomber! One of the toughest jobs of all! — 
Let’s show him we're for him and 


.* BUY MORE BONDS * 


BUILDS WRIGHT CYCLONE ENGINES 
FOR THE BOEING FLYING FORTRESS 





FLYING 


NO. 4 IN A SERIES OF ADVERTISMENTS SHOWING FLYING'S DISTINGUISHED READERSHIP 





Free AVIATION BOOK 
TO THOSE wader 7 


California Flyers is proud to be one of the nation’s pioneer aviation 
schools. Its graduate pilots are fighting on every battle front, are 
flying passengers, mail and express for the nations’ airlines, blazing 
trails for the great transportation systems of tomorrow. Its gradu- 
ate mechanics, on ground and flight crews the world over, are not 
only servicing the planes of the Army and Navy but are keeping 
the vast network of transports on schedule. Its aeronautical engi- 
neers have helped to design some of America’s major war planes, 
and are helping to create the planes of the future. The school has 
just completed an extensive mechanics’ training program for United 
State Army Air Forces and now these men, too, have joined the 
California Flyers alumni on the war fronts. 

California Flyers is engaged, today, in the production of vital aircraft 
assemblies, equipment for the famous B-17 Flying Fortress and Douglas 
C47 transports. Except for special employee training given in conjunction 
with its manufacturing operations, no courses are being taught. No enroll- 
ments are being accepted. No registration fees are being 
accepted. However, California Flyers, still the pioneer, is. 
looking to the future; aviation is approaching the stage of 
vast expansion, and with all its amazing progress, even more 
amazing things are to come. To encourage young people to 
take an interest in the opportunities which aviation will con- 
tinue to offer when the war is over, the school is giving away 
an interesting, informative booklet, Its only purpose is to 
help you to visualize the future and to plan for your career. 
Keep it for reference. Use it as a guide in planning your 
preliminary vocational training. All you have to do is to be 
interested in aviation! The book is yours. 

















ILLUSTRATED—FACTUAL—COMPLETE 
Describes different careers: piloting, en- 
gineering, production mechanics, wslru- 
ment technicians, instrument and radio 
beam flying, and other phases of aviation 
training. Describes curricula of courses, 
exact duties, opportunities. There is no 
cost or obligation. JUST SEND A 
PENNY POSTCARD. 


California Flyers, Inc. 


SCHOOL OF AERONAUTICS 








10S ANGELES AIRPORT + LOS ANGELES, CALIFORNIA 


| Gilifornia Flyers, Inc., Dept. F-7 
j 40s Angeles Airport, Los Angeles, California. 
] Gentlemen: Please send me your free catalog. 


h 
Name 
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Letters 
(Continued from page 80) 





Discrepancy No. 3. “Altitude 2,000 feet, 
airspeed 500 m.p.h.” How did he pull out? 
We recommend that the Pilots Informa- 
tion File be referred to and revised im- 
mediately, as it says that this is impos- 
sible. 

Otherwise the article is very well writ- 
ten, exciting, even stimulating. We never 
even dreamed that diving and zooming 
through cloud-filled valleys drenched in 
glorious sunshine could be so death-defy- 
ing, so gruesome. 

He who puts his hands on the joy-stick, 
should beware of that most dreaded of 
all pilot-traps, Vertigo. After reading this 
article, we get shivers up and down our 
spines, but it isn’t from vertigo. 

Please don’t print our names—for ob- 
vious reasons. 

Army Air Field 
Perry, Fla. 
@ Anything might happen when a pilot 
has vertigo.—Eb. 





USE HOKKAIDO? 
Sirs: 

Sen. Elbert D. Thomas of Utah, a long- 
standing member of the Senate Foreign 
Relations Committee, writes in Fiy1nc for 
May of free world air routes. At this 
moment, the State Department is shying 
away from the American public knowing 
of discussions with others. I would ask 


the Senator to show concern over the 
secrecy of the negotiations which are not 
being held in this country. 

The veteran Utah senator who has been 
one of the leaders holding for the preser- 
vation of that block-headed sun of heaven, 
Hirohito, hopes for a “permanent and 
workable peace.” 

No future peace is permanent or as- 
sured partially in the Pacific area unless 
the United States demands, and obtains, 
airfields in the mandated islands, For- 
mosa, Manchuria and Hokkaido. 

In the same issue of Fiyr1nec, Brig. Gen. 
Henry J. Reilly wonders what base could 
we use if the Soviets do not allow us to 
have Siberian fields. He holds the next 
best step would be recapture of, and use, 
of Philippine air bases. The general must 
not know of the extremely treacherous 
flying conditions between the Philippines 
and Japan—via Formosa. 

I'll lay a good-size war bond that one 
of the finest bases we could use would be 
the island of Hokkaido. Hokkaido is of 
more importance for an attack on Japan 
proper than any base in the Philippines. 
Senator Thomas will perhaps want the 
Japanese to retain Hokkaido once we get 
it. That would be a shame. Make Hok- 
kaido the main American North Pacific 
base between Alaska and China. The use 
of Hokkaido will eliminate the problem of 
Siberian or Kamchatka 





RCRA 


COMMONWEALTH AIRCRAFT, INC. / 
formerly Rearurin 
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“KANSAS CITY, KANS. 


bases. 
JAMES R. YOUNG 
Author, “Behind the 
Rising Sun” 
Pawling, N. Y. 





BRITISH CRITICISM 
Sirs: 

Your December, 1943, 
article on the electric 
gun sight is a discredit 
to your magazine. The 
author, Wayne Gordon, 
was obviously too lazy 
or incompetent to as- 
certain the true facts. 
I base my contempt for 
him on the following: 

1. He says British en- 
gineers started working 
on the sight either dur- 
ing or after the Battle 
of Britain. This is 
wrong. Many of these 
sights were fitted to 
fighter planes as long 
ago as 1938, some were 
on issue before that. 

2. He says the sight 
is best used with the 
| gunner’s eye 17 inches 
| away from the glass 
screen. This is untrue. 
The sight will work 
equally well with the 
gunner’s eye as little as 
three inches away. 

3. He implies the 
sight is used by free 
gunners. This is not so. 
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4. He states the sight solves the major 
sighting problems by means of altering 
the distance between the horizontal lines 
(controlled by the range and base con- 
trols). 

This is a rank falsehood. The only aid 
given to the pilot when he alters the gap 
is that of a simplified method of range 
estimation. 

I am forbidden by regulations to sign 
this letter. 

RAF TEeEcHNICAL OFFICER 
@ Fiyinc tried for months to obtain in- 
formation on the electric gun sight, finally 
got most of its data from an RAF pam- 
phlet, had the article approved by British 
authorities. Even so, last-minute changes 
necessitated stopping the presses after 
100,000 copies had been printed. FLyine 
regrets that RAF Flight Officer received 
one of the first 100,000.—Eb. 





MORE PRIVATE FLYING 
Sirs: 

My ire has been aroused after reading 
your February issue. I have been a 
reader of your publication for some 
years and I feel it’s about time someone 
gave some criticism of your selection of 
articles. 

Your magazine being the only real vent 
to the views and news of private aviation, 
it is my belief that a great deal could 
be done to help the furtherance of priv- 
ate flying if more emphasis and criticism 
were presented to your readers, many 
of whom are in a position to help break 
down some of the barriers. 

Since the war I have noticed very few 
articles about private flying, helpful 
hints, airport management, etc. ... 

The point your publication should em- 
phasize and bring to the minds of its 
readers is the need for simplification of 
flying and its regulations. Igor Sikorsky 
said, “a plane in every backyard.” Just 
try and land in your backyard without a 
lot of red tape. What is being done to 
control and simplify the controlling of 
future private flying? Are pilots just 
going to rush off cross-country like the 
gentlemen in your recent issue? 

Civilian flying must not die. . . . Let's 
get out of short pants and take on some 
1944 ideas and at the same time look to 
the future. 

Rocer W. ANDERSON 
South Arlington, Va. 
@ FLyinc agrees with ex-AAF Pilot An- 
derson’s formula, resents his accusation 
that we are ignoring private flying. 

The April, May and June issues of FLyY- 
ING contained 56 articles. Fourteen of 
these, or 25 per cent, were of special inter- 
est to private and commercial pilots, and 
seven of the 14 were right down the priv- 
ate pilot’s alley. During those months, 
FLyING is proud to have published such 
articles as “Signposts of the Air”, “Pro- 
posed CAR Revision”, “Ultra-High on the 
Airways”, “Post-war Private Planes” and 
others. 

Because of wartime restrictions on priv- 
ate flying and the overwhelming interest 
in military aviation, FLy1ne feels that its 
allocation of space is reasonable, looks for- 
ward to the time when most of its ar- 
ticles will have direct appeal for private 
pilots.—Eb. . END 
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FOR YOUR SUCCESS IN 
POST-WAR AVIATION 


>e an AIRCRAFT 
INSTRUMENT TECHNICIA 


Here’s how you can 
work in America’s 
Leading Aviation Cen- 
ter and attend this 
school AT THE SAMB 
TIME! 

As a Critical Man- 
power Area Los An- 
geles needs more air- 
craft workers. Then, 
too, as the war ap- 
proaches the Pacific or ‘**ruments you 
final stages, it appears Wwovld service. 
that manpower needs here may con- 
tinue heavy long after they have been 
reduced elsewhere. 

F you are free to come to Los An- 
ee you can help the war effort 

OW by being employed immediately 
in aircraft or other war plants. 

AND ... while you are so employed 
you can prepare yourself at American 
School of Aircraft Instruments and 
build a permanent, oo ay and in- 
— lifetime care Ww 

an AIRCRAFT INSTRUMENT 
TECHNICIAN. We will arrange your 
hours of attendance to fit your hours 
of employment. Choice of four —_ 
dent courses ranging from 12 week 


The Directional 
Gyro...one of 
the typical in- 


to 8 months. SEND THE COUPON 
NOW. 
Send for this 
NEW 24-page C.A.A. Approved 
book FREE instrument Repair 





Station No. 1028 


(oO oe=B> | 
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ba o es 
America’s Oldest Instrument School 


Bl AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS i 
1” “ San Fernande Réd., Glendale, 4, California 


A am interested in the course checked below. 
CD MASTER INSTRUMENT COURSE (8 MONTHS) 
CO Pressure instrument Course (12 Weeks) 
DD Glectric instrument Course (12 Weeka) 
C0 Gyroscopic instrument Counsa (12 Weeks) 
C Home Study instrument Goume 


If you desire to be employed | 
while training, check here. F-7 
2 oe ee ee ee ee ee ee a 2 = 





COMBINED WITH 


Practical Mechanics Simplitied 





NEW 2-in-1 reading course! Now you can learn es 


the speedy, simplified system of calculation used by 


draftsmen, engineers, accountants, “master minds” 

on the stage. Learn easy way to multiply 4 figures 

by 4 figures without using old-fashioned multipli- 

cation; add long columns of figures this lightning (0} 

short-cut method. Learn horsepower, slide rule, (co) 

micrometer, logarithms, wood measure, puzzles, etc., 

etc. Large illustrated volume complete with answers, 

only $1 postpaid. Satisfaction or refund. Amaze > 

FREF friends with your magic-like mental powers. * oOo 
| Complete detaits...mail coupon TODAY! —f= a % 


) NEL | NELSON IN CO, 321 So: Was bash, Dept. 3617, Chicago itt itt. 
] ieee at staiigobout “a Cul Adathe: 


Name.secceseees oo er eeereveseressscecececeseece 


0 ABMPER.. .ccccccccecosccocccococooecepecececess 
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Sky Highways? 
(Continued from page 23) 











through portions of three traffic control 
areas, lands, and is credited with four 
movements for the one flight. These fig- 
ures are necessary in the operation of our 


| traffic control system but give an errone- 


ous impression of the volume of traffic. 
The remark is often made that the air 
is “congested.” Some seem to think that 
traffic in the air is as thick as pre-war 
Sunday motoring. According to recent in- 
formation, the busiest airway in the 
United States is from Los Angeles 
through Tucson, El] Paso, Fort Worth and 
eastward. Latest figures show an average 
of one aircraft passing along this airway 
every five minutes. If traffic doubled, so 
that one plane passed in each direction 
every 5 minutes, the air space within the 


present system of air traffic control has 
reached the breaking point. Would not 
these facts indicate a traffic control sys- 
tem based on a fallacy? The present sys- 
tem is failing because an attempt is made 
to control each individual flight. Cer- 
tainly this will become more impossible 
as volume increases. 

Another great weakness in our traffic 
control system is that it handles only 
flights within the airways. Only those off- 
airway instrument flights which approach 
or cross civil airways are required to file 
flight plans. No provision is made for the 
unknown, unplotted flights that often un- 
intentionally infringe upon this imaginary 
air-highway space. This unknown traffic 
constitutes the greatest hazard to flights 
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airway would still provide ample room. 
At 200 m.p.h., five-minute intervals be- 
tween aircraft would space them at an 
average of 1642 miles apart. This would 
not even be close if they all flew at the 
same altitude, which they don’t. 

One great weakness in our air traffic 
control system is that manual operation 
of the flight progress boards is too slow 
to handle present airway traffic. The ad- 
dition of large numbers of air traffic con- 
trol personnel has not solved this prob- 
lem. To remedy this situation, it is now 
planned to install electrically-operated 
flight progress boards, at a fantastic price, 
and to add more air traffic control men to 
handle the work involved. Thus, we have 
a system which will constantly grow in 
direct proportion to the increase in air 
traffic. 

Our airways are not congested, but our 





within the airways—and there are thou- 
sands each month! 

In order to safely control flights within 
airways it is necessary to know about all 
off-airway flights. Furthermore, due to 
the fact that weather changes rapidly, it 
is theoretically essential to plot all fiights 
under contact conditions in order that 
their position will be known if instrument 
weather suddenly closes in. Expansion of 
the airway system will only add more 
confusion. There is an answer to the 
problem, but first let’s look at one more 
important factor in the complete picture. 

It is fortunate that radio ranges do not 
provide the only radio aid to air naviga- 
tion. Within the past two years, addi- 
tional use and development of the auto- 
matic direction finder, known to pilots as 
“ADF,” has demonstrated its advantages 

(Continued on page 164) 
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This is postwar travel in an 
AiResearch-pressurized cabin 


After the war, many air line routes 
will be above 10,000 feet . . . up where 
flying is faster and smoother because 
the air is much thinner. 

But how will you feel? Will that 
thinner air cause you any discomfort? 
Not at all! 

You'll ride in an AiResearch-pres- 
surized cabin—with a “low altitude” 
sealed inside. This miracle of air trans- 
port will eliminate all the headaches, 
all the dizziness, all the ear-popping 
common to high altitudes. 

AiResearch engineers have worked 
long to make this possible. Their 


“school” was our giant pressure cham- 


ber. Here they duplicated “altitudes” 
as high as 65,000 feet . . . air ten 
times thinner than you can breathe. 
Here they found the answers to many 
air pressure problems. And developed 
the control device that tomorrow will 
keep you in comfort, however high 
your airliner flies. 


This is but a taste of wonders you 







can expect from AiResearch engineer- 
ing in peacetime. There'll be improved 
cabin heating and air conditioning 
for sky travel and — for your living 
on the ground— air, temperature and 
pressure control devices to ease your 
work and comfortize your home. It 
will be well to remember that name 
“AiResearch.” 


AiResearch 


MANUTEACTORING COMPANY 
WS ANEELES-- PHOENIX 








"Where Controlled Air Does the Job”. Automatic Exit Flap Control Systems « Exhaust Heat Exchangers’ 
Engine Oil Cooling Systems + Engine Air Intercooling Systems - Supercharger Aftercooling Systems 
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“I wish to convey to you my appreciation of the magnificent work you fel- 
lows are doing for the flying fraternity ... The AOPA ‘Pilot’ is an invalu- 
able sort of intimate interchange of human-interest factors in aviation, and 
it is that straightforward human-interest feature of the Association that 
has made it such a success. You deserve the hearty cooperation of every 
pilot in the nation." 


HEARTY COOPERATION .. . is the keynote that so ably de- 
scribes the foundation of this active pilot group, banded to- 





gether, to best serve the interest of the non-scheduled flyer. In 
AOPA will be found the spirit of comradery and helpfulness 


so instinctive to the flying fraternity. Here is an expanding, 
AIRCRAFT OWNERS AND PILOTS ASSOCIATION 


articulate group . . . the official voice of the private pilot. Washington Service Office, Dept. F744 

. ‘ ° ° ° 1003 K Street, NW 

Support the active program of this group. Aid us in shaping Washington, 1, D.C. 

the future of private flying. AOPA is now five years old— Please send me full particulars on how | can participate 
° ° in AOPA's important wartime activities and help build a 
and growing fast—grow with us. If you have soloed, you are sound foundation for private flying’s great future. 
eligible for pilot membership. Wear the distinctive wings of 


the AOPA pilots . . . write or use the convenient coupon today. 


CITY & STATE 


4/ ye ae 
€) p PILOT LICENSE NUMBER 
P (Sens only to nen-scheduled pilots who have sovced.) 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 














REGISTRAR’S OFFICE: ES : WASHINGTON SERVICE OFFICE: 
pens gaeane BUILDING CHICAGO II, ILLINOIS 1003 K STREET, NW WASHINGTON I, D. C. 
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) /mpartant Elemauly ln Ser 
. a “S AERONAUTICAL 
s {is IIL SIZ LG 
ee TRAINING ! 


Aviation needs top-flight engineers—men with technical 
knowledge, a practical understanding of production, and 
leadership qualities. These three elements are vital to 
success. They are all three combined in Spartan’s Aero- 
nautical Engineering training program—to develop men 
who will forge ahead in the coming “Air Age.” You can 
be one of these men! Train at Spartan and get... 


1. TECHNICAL KNOWLEDGE—Spartan Aeronautical and Air- 


line Maintenance Engineering Courses are intensive and to- 
the-point. You earn 184 college quarter credit hours in 20 
months—the number normally included in 4-year programs— 
and are awarded your degree by the Oklahoma State Regents 
for Higher Education. Technical subjects are taught by pro- 
fessors who have had on-the-job experience. Teaching ma- 
terial is based whenever possible on procedures and problems 
from the industry. 


2. PRACTICAL UNDERSTANDING —Technical knowledge is valu- 
able only when intelligently applied to practical problems. 
At Spartan, classroom and shop subjects are closely connected 
to give you the background so necessary for the successful 
and economical design of airplanes. In addition to work in 
the school’s own laboratories, Spartan students can directly 
observe activities of the Spartan Aircraft Company where air- 
planes are designed and produced. 


3. HUMAN RELATIONSHIP_students who learn the most are 
those who know exactly what they want to do. Spartan stu- 
dents are inspired by a common interest—aviation. Their 
efforts are purposeful and serious. They live, study, and play 
together, learn how to live in close association and enjoy life 
to its fullest extent. This school trains for leadership. 


Spartan offers superior training in many other aviation careers 
—see coupon below. Send now for new 64-page catalog. 


S IPA. AN Seuoo. oF Agronaunies 


1ON OF SPARTAN AIRCR 


and COLLEGE OF AERONAUTICAL ENGINEERING 

















SPARTAN SCHOOL OF AERONAUTICS—Capt. Maxwell W. Balfour, Director, CHECK COURSES YOU PREFER 
Address Dept. F74, Tulsa, Okla. 


3, we Cates r SC ing i tai SPAR vo rse: ave checke als ating iti 
lp oe Catalog, describing in detail the SPARTAN courses I have checked, also stating tuition and © Airline Maintenance Airline Pilot 


Aeronautical Engineering Instrument Technician 


Engineering aft or Engine 
Commercial Pilot Mechanic 
Commercial Flight Radio Communications eh 

instructor Private Pilot ‘’ 
Fixed Base Operator- 

Pilot 
Airline Service 


Weather Forecasting 
Women’s Instrument 





HARLEY.» 
Dept A" AVIDSO 
er Meat TOR C0 


Write for free copy 
of ENTHUSIAS 
MAGAZ E, fil 
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(Continued from page 160) 
as a radio aid to air navigation. 

ADF makes possible safe navigation of 
the off-airway space without visual ref- 
erence to the ground. By simply tuning 
an ADF receiver to a radio station, a sen- 
sitive pointer on a dial records the direct 
course to that station. ADF receivers not 
only determine the compass bearing for 
flight to a certain point, but by simple 
triangulation in receiving signals from 
additional radio stations, accurate posi- 
tion in relation to course may also be es- 
tablished. Thus, ADF provides advan- 
tages and flexibility which have not been 
possible with radio ranges. 

Almost all of our domestic airliners are 
equipped with these ADF receivers and 
are successfully operating off-airway 
routes with ADF radio navigation. One 
airline delivers 12,000 pounds of addi- 
tional war express to a certain city each 
day simply by flying “bee-line” with 
ADF. Flights of such globe-encircling 
services as the Air Transport Command 
now are based primarily on reception of 
ADF radio signals supplemented with ce- 
lestial navigation. During the war, exten- 
sive training in ADF navigation for air 


+ service pilots and those of our extended 


domestic routes, has demonstrated its ac- 
curacy and popularity. One important 
fact is definitely established: ADF is re- 


| garded as the outstanding and preferable 


radio aid to air navigation. 
Those favoring the continuation of our 


| system of radio ranges and airways will 


point out that ADF equipment is heavier 
than a range receiver. It is reasonable to 
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believe that development in ADF receiv- 
ers will be accompanied by weight reduc- 
tion. It is further pointed out that ADF 
is subject to variations and error caused 
by electrical disturbances in the atmos- 
phere. But many pilots believe ADF to 
be more reliable than radio beams, and 
the dial indicators will point courses when 
beam signals cannot be heard. 

We now are faced with two types of 
air navigation; first, traffic within civil 
airways flying with the aid of radio 
ranges; and second, off-airway flights us- 
ing ADF navigation. Because an off-air- 
way ADF flight might intersect the course 
of a flight within the airways at any 
point, it is difficult to devise a plan where- 
in both an intricate system of civil air- 
ways and unlimited use of ADF proce- 
dures can operate safely. 

We can achieve freedom and efficiency 
of flight, simplicity of regulation, and re- 
duction of air traffic control to the essen- 
tial degree only by the elimination of our 
present civil airways! Such a proposal 
will appear to be radical and hazardous 
to those who have planned air traffic 
based on the airways system. However, 
complete freedom of the air space, with 
safe flight in any direction, and facilities 
for radio navigation to all points instead 
of a limited few, must be attained. 

Flight in.any direction in all weather 
conditions other than “clear and unlim- 
ited,” requires one basic factor: flight alti- 
tude separation to prevent aerial collision. 
Pilots will comply very willingly with this 
requirement if it is practical and easily 
remembered. 











THE ROOSEVELT”’ 


When you stop at The Roosevelt you 
don't risk getting marooned like this. 
For you'll be within walking range of 
Manhattan's Midtown activities. Direct 
passageway from Grand Central Ter- 
minal to hotel lobby. A reservation at 
The Roosevelt liquidates a lot of bother. 
Rooms with bath from $4.50. 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 


—A Hilton Hotel — 


OTHER HILTON HOTELS FROM COAST TO COAST: 
TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview, 
NEW MEXICO, Albuquerque; CALIFORNIA, Long Beach, 
los Angeles, The Town House; MEXICO, Chihuahua, 


The Polacio Hilton. Hilton Hotels. C. N. Hilton, President. 
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"Nice shootin’, Joe, but isn't one of us supposed to be up front flying this thing?" 




















_ should know this plane—credited with 


sinking “more enemy combatant. tonnage 
than all other arms of the services”! It’s “Old 
Faithful,” the Douglas Dauntless — veteran 
of Midway, Guadalcanal, the Gilbert and 
Marshall Islands. In the Solomons, the 
Dauntless was used to bomb out Jap pill- 
boxes within a few yards of our own forces 
—that’s precision bombing with a vengeance 

Jack of all jobs, the master of most, the 
Dauntless has paid handsome premiums on 
the sound design and precision workmanship 
that kept her fighting when contemporary 
planes had hecome obsolete .. We at 
Kenyon, with a tradition of precision work 
manship, feel privileged to supply tab control 


units for the hard-hitting Dauntless —~ one 


of the many American fighting and cargo 
planes which have employed Kenyon pre- 
cision work, from wind-tunnel models to 
finished parts or instruments. We look for- 
ward to performing similar service for the 
manufacturers of future pianes, as well 

War or peace 


parts or instruments, you can rely on Kenyon 


when you need precision 


to supply them, in quantity and on time — 
even if they have never been made before! 


For Precision Parts 


eae ae 


NSTRUMENT CO., INC. 


HUNTINGTON, L. I. NEW YORK 


If it’s Kenyon-made It's precision-built 


. Call on Kenyon 


DO MORE FOR THE WAR IN ‘44-BUY MORE WAR BONDS! 
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A KNIFE Thats Always 





Re-blade to Re-sharpen 


not just a knife —IT’S 
TO super-keen 


X-acto is 
REALLY A 
surgical steel 
blades cut easily 
and cleanly with 
Precision exact- d 
ness. Just re-blade 

to re-sharp- = 
en. X-acto is 
inter - 
changeable 
Eight styles 
of scientifi- 
cally shaped 
blades he 
you a mos 
versatile tool all 
in one. 

Chest No. 62 — Dou- 

ble set with 2 han- 


OL — its 










82 — Furnished 
12 blades 


Set No. 
with 3 handles. 


dies, 12 and fitted loaner 

blades ...... $2.00 chest $3.50 
No. | (Light) with one Diade ...........+.- 50c 
No. 2 (Heavy) with one blade.......--+++-+- 50c 


FREE 


Extra blades 1Oc each 
with your order 32 page Manual 
“How To Build Model Planes.” 
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- shipped Free 


FOR EXAMINATION 


‘arachutes, Propellers, 

Blueprint reading, Welding, Weather maps, Aerial 
photography, Air instruments, and hundreds of other 
subjects, all well covered. 

ginners or Experts 

very man interested in flying, whether anfateur or 









of well-known experts 

anyone can understand them. Quiz q and 
answers help to make this a complete mading course 
in Aviation. National Defense has open i tre- 
mendous opportunities in this 3 field. It is the fastest 
growing industry today with hundreds of opportuni- 
ties for good jobs at big pay. Send the coupon for 
free examination. The complete set will be sent te 
you promptly 

Consulting Service Included 

A tull year’s consulting privilege with our engineers 
pow given without extra ge to every ex of 
these boo! 








AMERICAN TECHNICAL 
Dept. HB16 Drexel at 58 3t°°E Chicago 37, aM, 
2p oe Oe oe Ge oe oe Se ee 


American Technical Society, Dept. HB16 
Vocational Publishers since 1898 
Drexel at 58 St., Chicago 37, II. 
Send for 10 days’ trial, BRAND NEW 6 volume set, 
Aviation. |} 1 pay the delivery charges only. Iff 
wish I may return books in ten days and owe you 
nothing, but if I decide to keep them I will — 
$2.00 after ten days, <"¥ only $3.00 a ont until 
$19.80, the total price, is paid. Send BRAN D NEW 
edition which includes Aviation Blueprint Reading 
and free consulting service for ome year. 


CUY. 0. cvcccccccccccsesccccese State.. 
Please attach letter stating age, occupa ation, empioy- 
er’s name and address ‘and that of at least one 
Bess man as a reference. Men in service, also please 
give bome address. 
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Altimeters record every change in at- 
mospheric pressure. Our present method 
of flight altitude separation is too com- 
plex, and is required only within airways 
It is predicated on each pilot remember- 
ing to reset his sensitive-type altimeter 
to the latest barometric pressure reading 
as he passes over or near a radio range 
station. One serious airline crash is 
known to have resulted from incorrect 
setting of the altimeter scale. Too many 
complaints have been registered to be- 
lieve that this system is working satis- 
factorily. We, therefore, are conducting 
instrument flight under a sense of secu- 
rity which actually does not exist. 

To correct this situation, why not seal 
one sensitive-type altimeter in each air- 
plane to one universal! and standard baro- 
metric setting? Then, no matter how 
barometric pressure changes, the indi- 
cated altitude would be uniform in all 
aircraft in the same locality. Naturally. 
if we had one sealed sensitive-type al- 
timeter in each aircraft, an additional sen- 
sitive altimeter would be necessary for 
instrument let-down or approach to an 
airport. One altimeter could be marked 
“cruising level,” and the second for “in- 
strument approach.” 

A simple system known as “helical! 
flight separation” would require certain 
cruising altitudes in relation to direction 
of flight. With this plan, flights on the 
same compass bearings would occur at 
intervals of 2,000 feet in altitude. In other 
words, northbound flights would be ver- 
tically separated from southbound flights 
by 1,000 feet, and southbound flights 
would have 500-foot separation from west 
or eastbound flights. A minimum of 250- 
foot separation is provided for flights con- 
verging on 45° courses. 

Such a system is practical, and flight 
levels could easily be marked on the 
compass cards as a constant reminder to 
pilots to maintain the correct altitude 
Certainly, this system would be far supe- 
rior to the assignment of flight altitudes 
for instrument flight within the airways 
and no requirement at all for cruising 
altitudes of off-airway flights! 

If the plan of helical flight separation 
is adopted, together with the universal 
and fixed setting of altimeters, it would 
solve the problem of flights in any direc- 
tion at any time without air traffic control. 

The accuracy and popularity of ADF 
radio equipment cannot be ignored. Many 
ADF non-directional radio ground sta- 
tions have been installed throughout the 
country. These installations cost consid- 
erably less than our present radio range 
stations. Instead of spending additional 
millions for expansion of the present sys- 
tems, or for the post-war program calling 
for high-frequency, “line-of-sight” radio 
range stations, there is a better and more 
economical way of securing ground navi- 
gational facilities. 

ADF receivers can tune into any com- 
mercial broadcast station and secure the 
necessary course bearings. Uninterrupted 
broadcast from our hundreds of commer- 
cial radio stations could be insured for a 
fraction of the cost of planned expendi- 
ture for post-war airways based on the 
new-type high-frequency radio ranges. 


| Present ADF radio stations, with the ad- 
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dition of hundreds of commercial stations, 
will provide the radio facilities needed for 
instrument flight to any desired point in 
the country. 

Following this simple system each pilot 
would be able to determine his cruising 
altitude, and would adopt universal use 
of ADF radio navigation. This eliminates 
the necessity for an extensive airway 
traffic control system and permits flights 
to any point with entire freedom. 

It is recognized, however, that air traf- 
fic within localized congested areas re- 
quires some means of local control, which 
is needed in areas adjacent to primary 
airfields serving a city or community. 
This can be accomplished through the 
designation of what we might call “con- 
trol zones.” 

During the war, the Army and Navy 
have installed many low-powered radio 
ranges, or “localizers,” to serve important 
military airfields. This indicates a definite 
trend toward the use of high-powered ra- 
dio facilities for point-to-point navigation, 
and use of “localizers” for local instru- 
ment approach to airports. This ties in 
with the suggestion of control zones. 

A control zone would be the area with- 
im a circle having a radius of 10 or 15 
miles, centered on the radio localizer 
serving the principal airport in the vicin- 
ity. The size of these circles would be 
expanded or diminished in direct ratio to 
the volume of traffic. Control zones would 
extend to a height of 5,000 feet above the 
ground. Interference with through traffic 
would thus be eliminated, as such flights 
would either pass over the top or fly 
around the zone. 

In order to segregate traffic within the 
control zones, range approach channels 
two miles in width would be established 
on each of the four radio beams of the 
localizer. These range approach channels 
would automatically divide the zone into 
four quadrants, each of which could be 
assigned for specific types of flying. Stu- 
dent training flights would be segregated 
from commercial cargo operations, and 
pleasure flights would be separated from 
military operations. 

All flights approaching a control zone 
from any direction, and destined to land 
at the principal airport in the zone, would 
circle counter-clockwise until intersecting 
one of the four beams of the localizer, and 
then proceed into the control zone within 
a range approach channel. This proce- 
dure would apply for any type of 
weather, contact or instrument, day or 
night. Flight altitude separation would 
not be required within the channels, as 
the ascending or descending planes would 
all be guided by local control tower in- 
structions. 

In most cases, large communities are 
served by several airports within the im- 
mediate vicinity. Traffic to and from 
these fields would be easily handled by 
the adoption of the control zone idea. 
Aircraft using these satellite fields would 
be permitted to enter or depart from any 
quadrant of the zone at any time, but 
would be required to cross the range ap- 
proach channels at less than 1,500 feet 
above the ground so as not to interfere 
with other flights within the channels. 

(Continued on page 170) 
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Just two weeks . .. Think of it! Do you realize 
that your vacation this year can make you a pilot? You can 
spend the time at a wall -y Sone Wisconsin lake—fly an hour 
or two a day—and come back with enough dual and solo flying 
hours to be well on your way to a private pilot's license. This is 
fun with a purpose! 

For the first time, men or women, from 16 to 60, have the 
chance to include flying instruction in their vacation schedule. 
What a vacation! New thrills . . . New enjoyment . . . and 
a basic training in flying that could be the first step to a new 
career in postwar aviation. 

Anderson Air Activities maintain a fleet of airplanes at beau- 
tiful Delavan, Wisconsin, for the summer season of 1944. Ander- 
son instructors, just finished with 2 years of training air cadets 
of the U. S. Army Air Force, will give you the finest of flight 
instruction. And, if you want to spare the time for golf, swim- 
ming and other sports all the facilities are there. This is a flight 
training program tailor-made for the man or woman who wants 
to fly right now . . . No tedious piling up of flying hours week 


by week twenty minutes at a time. Just two weeks, and you're 
a pilot! 





M 
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AHA: 


* . 
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%* Plan Your Vacation Now 


Plan to spend your vacation at Delavan, Wisconsin, 
at one of the resorts or cottages around the lake. 
A choice of fine accommodations will furnish a back- 
ground of summer fun for the most exciting, con- 
structive vacation of your life. Full information and 
rates can be furnished. 


Facilities are limited, so make your reservations now. 
Write today for full information and the reasonable 
rates on this unique flying course and resort facilities. 


Instrument Flying at Mitchell Field 


If you are interested in instrument flying, write us. 
A Fairchild 24 is used for this instruction. Instrument 
courses are a part of our complete flight training 
program at General Mitchell Field, Milwaukee. 


hn Arelivities 






Address Correspondence to Anderson Air Activities, General Mitchell Field, 4407 
Layton Ave., Milwaukee 7, Wisconsin. Branches at Delavan, Fond du Lac, Wisconsin. 


IiDWeEsS T DISTRIBUTOR S O F AIRCRAFT 
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TOO CLOSE 
TO THE JOB 
TO SEE 
THE INDUSTRY 






























What You Need Is “Industrial Aviation’ Once A Month 


Many an aircraft executive has been tied to his desk these last 
busy years—so closely that the rest of the industry of which 
he is a functioning part, was out of focus. But in the next 
phase a man will need to see the picture clearly, as a whole. 

That’s why the appeal of INDUSTRIAL AVIATION, 
which appeared first as a special section of Flying, was so 
enormous. Key men found it a quick way to keep in touch. 
They approved it so thoroughly that INDUSTRIAL AVI- 
ATION outgrew the original plans for it... stepped out 
On its own as a full-fledged magazine. This publication is so 
edited that it brings the aviation industry to busy execu- 
tives! Concise, vital, INDUSTRIAL AVIATION covers 
factory management, design theories, engineering data, new 
equipment, personnel problems and their solution—all the 
information that aircraft executives need, written to be 
quickly read yet thoroughly grasped! 

By becoming a regular subscriber to INDUSTRIAL 
AVIATION you can get a quick monthly survey of your in- 
dustry. Stay at your desk—that’s what the times demand — 
but travel through your industry regularly and thoroughly 
in the pages of INDUSTRIAL AVIATION. Available only 
by subscription to key executives, purchasing men, pro- 
duction men, engineers, and designers, INDUSTRIAL AVI- 
ATION is keyed to your requirements. Don’t miss a single 
issue — subscribe today. 


+ 
Please enter my subscription for INDUSTRIAL AVIATION for 
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[] One Year... $2.00 {_] Two Years... $3.50 | 

| 

Name : 

f Address ' 

City. Postal Zone No State ; 

Firm 

Product 

Your Title | 

Additional charge for Canada of 50c per year. Please send check } 

or Money order. [_] Remittance enclosed. (_] Bill me later. | 
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DEN YOUR PERS tl, Coupon “ ZIFF-DAVIS PUBLISHING COMPANY 

BROA Sa f This o rps Ae 
‘A ¥i 540 North Michigan Avenue, Chicago 11, Illinois 


Offices: New York » Washington + Los Angeles + London + Toronto 
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Hard work and tough fighting face every American before we can again enjoy the privileges 
of unrestricted travel, entertainment and sport. But no day is too long, or work too hard if we 


win the victory of battle—and the opportunity of post-war security. There’s a way you can 
help—if you’re a real American. 


It's simple: work hard and buy bonds. Stay on your job—use your highest skills—work every 
minute of every hour—try to find ways of doing your job faster and better... AND put every 
cent you can into War Bonds. When the battles are over you can use your savings to secure 
the additional mechanical or aeronautical training that we would otherwise now be urging 
you to take as preparation for the post-war Aviation Era. 
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th —— oe Thousonds of new airports will need trained Traffic dispatchers for airline operations—men trained 

 - managers, dispatchers, traffic control and op in handling air cargoes—still others for special passen- 

ast 0 erations personnel - ger and air freight problems, will open more fields to 
ch i : 7 properly trained men. 
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Meteorologists and weather forecasters will 


chart the flying conditions of the world—and As common as airplanes will be, special instruction in 





direct the oir traffic from our many new fields flying, navigation, radio and meteorology will still be 


necessary for safety and reliability. 
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Engine tune-ups and overhauls will require vast 


numbers of men thoroughly trained to do a Production inspectors—and men trained in factory 
































put f g wide variety of mechanical work—for private assembly methods—will be required to maintain our 
; so gs and commercial planes position of air-dominance and leadership. 
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shly for Air Forces personnel or other govern- craft subjects by securing complete aircraft 
only ment Divisions — in specialized subjects of mechanics, aeronautical engineering and 
VL. aircraft repair and overhaul. While today’s airport operations courses when the war is 
tagle training, here and at most other institutions, over. Plans are now laid for this training of 
is helping greatly to win the war — it is high- veterans — and for civilians, too — write 
ae 3 ly specialized, and war-trained men will for details today. 
\ Aircraft Data Book Widely 
50 | used by aircraft plant employees 
\ os oa handy reference on hundreds 
\ of production questions. Sold at f 
— ! a or order direct, use hl A | L C re ] U te}, | TO D AY oa 
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\ a ER r. and Engine Mechanics Training ‘ 5255 W. San Fernando Road, Los Angeles 26, Calif. i 
a re) a cenaianes 
| es . { Please send information on your Enclosed is $1.50 (check, money or- | 
— aircraft courses—I am interested in der) for my copy of Aircraft Data 
| 1 mechanics, engineering, airport Book—to be sent to me post-paid. 1 
— \ management, flying (circle the sub- i 
a) ERO INDUSTRIES (iiicmaa ! 
ster. | 
a TECHNICAL INSTITUTE eeepc ! 
NY RALPH HEMPHILL, I I 
President 5255 W. Son Fernando Road, Los Angeles 26, Calif. t cay ae a ! 
yronto § occupation _A-12-PA | 
eee | 
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Let this NEW approach make 
FLYING natural, safer 
easier for you 


Some pilots say their 
skill is based on "feel" — 
some can't explain it at 
all. This book does the 

“impossible'—for the 
first time puts into words 
hard-to-explain facts of 
flying. 











new approach to flying instruction— 
Gee simply explained—fully dia- 
grammed. Worth many hours of tedious 
practice flying to any pilot. 


STICK AND RUDDER 


Dispel - : 

tory of “Aying By Wolfgang Langewiesche 
sens e’—ex- $3.75 

plains the 
many sights, 
sounds, and 
feelings expe- 
rienced pilots 
go by. 


JUST 
ouT! 


Langewiesche—test pilot, fly- 
ing instructor, widely-read avi- 
ation writer—gives you results 
of long study of flying as ex- 
pert pilots actually do it. Helps 
. you understand plane's be- 
havior and correct use of con- 


Section, “Dan- . 
gers of the trols, on natural, physical basis. 
Air,” by ma- Covers the four fundamental 


tional authority 
Leighton Col- 
fins, Editor, 
“Air Facts,” a 
Safety feature 


flight maneuvers in detail; 
makes them easier, safer to 
perform. A new method of de- 
alone worth veloping flying skill; full of 
price of book. practical pointers for any pilot. 
.['™ McGRAW-HILL EXAMINATION COUPON‘ 


] McGraw-Hill Book Co., 330 W. 42 St., N. Y. 18 
Send me Langewicsche’s STICK AND RUDDER for 2° 


lays’ examination on approval. In 10 days I wi 
send $3. , Plus few cents postage, 54 return cue 
postpaid. 


! 
(Postage paid on cash orders. | 
| 
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Evecreiciry 


For Any Job—Anywhere 


For a dependable source of 
electricity on Aviation projects 
remote from commercial power. 


Onan Electric Plants are promi 
nent leaders in the field. More 
than half of the Armed Forces’ 
total requirements for Power 
Plants are built by Onan. 

Gasoline-driven . . . Single-unit, 
compact design . . . Sturdy con- 
struction . . . Suitable for mobile, 
stationary or emergency service. 

Over 65 models, ranging in sizes 
from 350 to 35,000 watts. 50 to 800 
cycles, 110 to 660 volts, A.C.—6 to 
4,000 volts, D.C.—Also dual A.C.- 
D.C. output types. 

Descriptive literature sent 
promptly on request. D. W. Onan 
& Sons, 548 Royalston Ave., Min 
neapolis, Minn. 


RAAN 


D. W. ONAN & 
Royalston Ave., 








tour inquiry vu 
present or pos 
war need: invitec 


SONS 


2 649 Minneapolis 5, Minn 
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(Continued from page 166) 

This is merely an outline of the opera- 
tional possibilities of control zones. For 
instance, it might be advisable to define 
control zones as a square, instead of a 
circle, with its corners centered on the 
beams of the localizer. This would pro- 
vide straight-line flight on the perimeter 
of the zone from one range beam to an- 
other, eliminating the difficulty of trying 
to follow a circular course. Control zones 
could be improved and supplemented 
with several types of navigational aids. 
Rotating beacon lights could mark the 
center lines of the four range approach 
channels, and the perimeter of the zones 
could be marked for both day and night 
operations. In fact, the flexibility of con- 
trol zones appears unlimited. 

Important and secret development of 
radio devices during the war cannot be 
discussed at this time, but there is no in- 
dication that these wonders of modern 
science cannot be applied to airline op- 
erations within a short period after the 
termination of hostilities. It is quite pos- 
sible that these devices will eliminate fu- 
ture need for the suggested control zones, 
and surely they will add to the simplifica- 
tion of air traffic control. It is certain that 
whatever program is adopted, we must be 
aware of the possibilities presented by the 
latest electronic developments. Our pres- 
ent system of airways and air traffic con- 
trol will not be readily adapted to these 


July, 


developments, while the proposals made 
above can be supplemented best by their 
use. 

In making these suggestions I have in- 
corporated only those aids to air naviza- 
tion which are being successfully used to- 
day. I would not recommend immediate 
abandonment of our airways, as they are 
avenues reserved for flight through un- 
numbered war-time activities. The pat- 
tern of future aviation will be determined 
through wide discussion and the concen- 
trated thought of many experts. There- 
fore, if immediate thought can be di- 
verted to the solution of the problems 
now before us, instead of to the perpetua- 
tion of our present saturated system, the 
safety and efficiency of aviation will be 
a foregone conclusion. 

I have endeavored to outline a scheme 
of flight that is practical, safe and free 
from the present over-regulation that is 
stifling the very life and development of 
aviation. First, let us abandon the airway 
system and utilize ADF radio facilities to 
their full advantage. Second, let us pro- 
tect aircraft from the hazard of collision 
by universal adoption of flight altitude 
separation. Third, let us establish control 
zones where required, and separate spe- 
cific types of flight by simple and natural 
traffic rules. Fourth, let us reduce air 
traffic control to the minimum essential 
for flights only within the traffic control 
zones. END 





Superfort Power Plant 
( Continued from page 72) 








been manufactured from raw materials in 
the plant, some manufacturing operations 
are so specialized that parts must be sup- 
plied by sub-contractors. Prominent 
among these, of course, are electrical fit- 
tings, generators, magnetos, motors, wir- 
ing, spark plugs. Carburetors also are 
made outside. In all, despite the complete- 
ness of the factory, several hundred sub- 
contractors supply specialized equipment 


| for the engine. 


Thus far there has been no serious 
transportation problem, though many 
workers drive long distances. Two clov- 
erleaf intersections with overhead passes 
were especially constructed to give better 
access both to the plant and the parking 
areas. 

Even with increased personnel, how- 
ever, company officials anticipate no 
trouble handling traffic or caring for the 
workers. Careful parking provisions, the 
tunnel system, the 14 cafeterias take care 
of that. The modern kitchen is on an 
assembly line basis no less than the ma- 
chining and assembly building overhead 
—from its automatic doughnut-making 
machines to its four butchers whose only 
job is to cut meat all day long, and its 
Paul Bunyan-sized 2,000-cup capacity cof- 
fee pot. 

This is the production story. Tied in 
with it are complete figures on every 
phase of Dodge Chicago’s operation—ex- 
cept production. The engine is still so 
secret that even the final assembly line 
cannot yet be seen by outsiders. 


Production statistics? Yes, from the 
kitchen. In a recent month it served 
24,000 pounds of beef; 16,000 pounds of 
pork; 12,000 pounds of sausage; 5,000 
pounds of lamb; 1,500 pounds of chicken; 
2,500 pounds of fish. It served 500,000 
eggs; 15,000 pounds of sugar; 52,000 pounds 
of potatoes; 92,000 doughnuts; 96,000 serv- 
ings of ice cream; 196,000 pieces of pie. 
Some other figures are not considered 
military secrets, such as 200,000 quarts of 
milk; 474,000 cups of coffee out of that 
2,000-cup pot. 

Specifications? This is available for 
publication, too. The menu on March 31 
gave a choice of five fruit juices, price 
seven cents; two kinds of soup; eight en- 
trees, from spiced herring to corn fritters 
and lake trout, top price, 55 cents; four 
kinds of vegetables; choice of three sal- 
ads and four salad dressings; various des- 
serts; coffee, tea or milk; and eight kinds 
of sandwiches, from lettuce and tomato to 
ham on rye. 

Consumption? Today the Dodge Chi- 
cago Plant is using eaeh month 27 tank 
cars of fuel oil; 67,000,000 cubic feet of 
gas; 15,000,000 kilowatt hours of elec- 
tricity; 15,000 tons of coal (150,000 tons 
are stored on the grounds); 117,000,000 
gallons of water. 

But for the important fact of Super- 
fortress engine production, nothing so de- 
tailed can now be given. Meanwhile, one 
fact is sure: the big engines are going into 
the big bombers. You'll read about them 
some day soon. END 
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be as the United States 
rve Office of Education. i 
is of Lewis instruc» 

5.000 basic and tho Lewis has just installed complete in- 
? . . 
“ken: strument equipment including a Link 
10.000 Trainer for instruction in Blind Flight 
str nts. We invite your in- 

unds and Instruments. 1 your 
serv- ENROLL NOW FOR CLASSES SEPTEMBER, 1944 quiry on this new course which will be 
F ple Don’t let the big opportunities in postwar available shortly 
Jered aviation pass you by. Enroll now for 
rts of September 15, 1944 Classes in Aeronau- — pd ye CATALOG Your copy of 
that tical Engineering at Lewis and prepare ihe new and colorful Lewis Catalog will 
\ _ 5 ae? nag. be sent by return mail by filling in and 
si for a career of designing, building and signing coupon below Everyone inter- 
ch 31 servicing the giant airliners and super ested in aviation should have this book. 
price aircraft that will fill tomorrow’s skies. It's complete with pictures and descrip- 
at en- tion of Lewis’ facilities, accommoda- 
itters tions, faculty and curriculum. Reserve 
, Sour your copy today. 
e sal- The comprehensive four-year course in Aero- 
= nautical Engineering- the equivalent of five and CLIP THIS COUPON AND MAIL TODAY 
ee i offered only at Lewis—will give you the basic {reso csecc= oem e ewer ere oosoeoesesrss==-= - 
ato to rig ; Pisgae Snag ; 
. training necessary. You'll find Lewis instruction ; SCHOOL OF AERONAUTICS ; 
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’ tan combined with broad cultural advantages. Noth- ; ' 
f =a is age as | LOCKPORT, ILLINOIS i 
eet 0 ing has been overlooked in the Lewis course to ! Dept. F-7 i 
elec- ive rervthi > nee 
) tons give the student everything he needs. : Gentlemen ... Kindly send me your illustrated FREE CATALOG ; 
’ yr: | am especially interested in (check course): 
00,000 — ce ! . y 4 t 
But don’t delay—Make your plans now! With 1 (7) Blind Flight & instrument [JFlicht (C] Aeronautical Engineering ¢ 
— AVT training program for Navy still in effect, ; ; 
uper- — “ 5 ege 
age we can accept but a limited number of civilian ¥ Previous Schooling Age. 
Ngee ites ; ' 
le, one enrollments at this time. Write Lewis today! 1 Nome City — ' 
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rg into 1 Address State — : 
t them — 
END CONTRACTORS To THE UNITED STATES GOVERNMENT 














SENSENICH 


Repair service available ...to re- 
build, refinish Sensenich propellers of 
all types . . . at main plant or West 
Coast Branch. Get the most from 
your ship by checking your propeller 
regularly. 

















GES 
SENSENICH 
) 
OF ae 
Adjacent to Lancaster Municipal Airport, 
Lititz, Pennsylvanie, — West Coast Branch, 
Glendale, California. 
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PARACHUTE JUMPERS 
LOG BOOKS 


Just off the press, a com- 
plete parachute jumpers Log 
designed by a jumper for 
jumpers. 

This Log contains entry 
spaces for all remarks per- 
taining to the jump, and en- 
tries on the Chutes used. 

Also contains the C. A. A. 
Regulations on PARACHUTE 
JUMPING and spaces to keep 
a Diary of each jump. 

$1.75 each postpaid 


SPIKE'S PARACHUTE SERVICE 


Box 446, Fresno 9, Calif. 




















Urgent need has created great demand 


for women as well as men, in both industry and 
the armed services. Thorough training Modern 
wind tunnel, latest equipment. Courses also in Civil, 
Electrical, Mechanical, Chemical, Radio Engineer- 
ing; Business Administration, Accounting, Secre- 
tarial Science. Courses open for the duration to 
3-year high school students with good record. Spe- 
cial Preparatory Dept. Cosmopolitan student body. 
Tuition, living costs low. 61st year. Enter March, 
June, Sept., Jan. Catalog. 


774 College Ave., Angola, ind. 





TRI=STATE COLLEGE 
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| Learned About Flying From That .. . 
(Continued from page 78) 





into a position abeam the field heading 


| downwind, made an §S turn into the wind 


to lose a little more altitude, and dropped 
the upwing into a violent slip to kill 
speed. That field was awfully short and 
looked even smaller as we approached it. 
About five feet above the ground I 
straightened out and stalled it in. The 
tail wheel hit and a second later the 
wheels came down with a jar. The 
ground held us up, but we were headed 
into three huge trees at the end of the 
clearing at a fast clip. I slammed on the 
left brake to ground loop, hoping to keep 
from smashing head-on into the solid-look- 
ing cypresses and, as I did, the plane 
swerved to the left, the wheel dug into 
the not-so-solid earth and with a grind- 
ing crash, up and over we went. 
Everything was deathly quiet and I 
realized that the rudder was holding us 
upside down with our heads dangling 
about six inches from the mud. We both 
unbuckled our safety belts and performed 
the rather difficult task of easing out from 
under the wreck. Luckily, neither of us 
was injured but the yellow trainer was 
a sorry sight. The fuselage was buckled 


| just behind the rear cockpit, the engine 


was almost torn out and hanging by one 
of its support struts, and the upper wing 


panel no longer resembled a wing. As we 
stared at the heap, another plane came 
zooming over, and seeing our signal that 
we were still hale and hearty, flew off to 
the base to report and send a rescue party. 

Sitting on the crumpled wing swatting 
mosquitoes, I had ample time to think 
over the events of that afternoon. Al- 
though it should have been done physi- 
cally, I kicked myself mentally for taking 
the plane out a second time without 
knowing definitely and with proper proof 
what the exact trouble had been. 

After the plane had been removed from 
the swamp, inspection of the engine 
showed that a previous annealing had 
caused small scales of copper tubing to 
flake off inside the fuel line. These small 
flakes were just enough to shut off the 
fuel and evidently had been loosened by 
the maneuvers of the plane in the spin. 
Certainly if it was possible to ascertain 
this after the crash, it would have been 
possible to find out after the engine had 
first quit on the take-off. That first mis- 
take of not having a complete check made 
to determine the stoppage caused the loss 
of an airplane and nearly the loss of the 
occupants. My second mistake was that I 
had much more about flying to learn than 
I thought I already knew! 
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“There, for all we know, goes the most beautiful girl in Morocco!" | 
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_, OF AVIATION" 


ae 


You profit by building toward a future 
in Aviation. What other industry shows such 
possibilities for growth and development in 
the years ahead? And with its growth, those 
who are a part of it will grow, too. Of that, 
there can be no doubt. 


But the very essence of Aviation is knowl- 
edge. It is a precise and exacting industry. 
It demands trained men and women in every 
one of its many branches. You can’t expect 
real success unless you get the kind of train- 
ing which qualifies you for real responsi- 
bility. 


Mail this Coupon Today. 


Contractors to 
UNITED STATES ARMY AIR FORCES 
CIVIL AERONAUTICS ADMINISTRATION 
ROYAL AIR FORCE 





FLYING 


Here at Embry-Riddle, we can give you that 
kind of training, just as we’ve already given 
it to thousands of men and women. The in- 
vestment in time and money which you put 
into sound schooling now, will pay you divi- 
dends the rest of your life. Why not mail the 
coupon and let us show you how and why? 





SCHOOL OF AVIATION 


MIAMI 30, FLORIDA 





aviation training at Embry-Riddle. 
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DEAN OF ENROLLMENTS, Dept. 3, Please send information about 
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} © Flight Training O Aircraft Drafting & Production 
O Aircraft Engine Mechanic Course Illustration 
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1 D Aircraft Mechanic Course OC Radio Courses 

! © Aircraft Drafting & Design © Master Instrument Course 

| D Link Instructor's Course 
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“YOU NEED ALTITUDE TO GET THE COMPLETE PICTURE 
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Resewe a Hlace for Yourself! 


Once a month, executives, engineers, designers 
and production men get an opportunity to 
meet with outstanding authorities in the plas- 
tics field! If you are one of this group—if your 
industry uses plastics now, or plans to use them 
in the future— PLASTICS gives you the chance 
to share the opinions of these experts on the 
course of the expanding industry, to read their 
informative articles on the “what” and ‘‘where- 
for” of these new materials. 

For PLASTICS anticipates the rapid devel- 
‘opments in this growing industry ... covers 
authoritatively and completely, the diversified 
interests of an ultra-modern field. Dedicated 
to the visual presentation of plastics and their 
numberless applications, PLASTICS brings to 
its selected readers the sight, feel and under- 





standing of these materials in terms of their 
own products and facilities. 

Leaders in industries which are now using plas- 
tics, or will use them in the future, need this 
magazine for the wealth of knowledge it will 
bring them. 

Participate in these monthly “meetings” — 
each one offering an opportunity to grasp 
quickly essential facts that will help chart a 
course in this growing industry. Sold by sub- 
scription only, Plastics is limited to the group 
mentioned above. 

Don’t miss a single issue— subscribe today, 


Ziff-Davis Publishing Company 
540 N. Michigan Avenue, Chicago Il, Illinois 


Please enter my subscription to Plastics for 
_2 years, $8.00. 


Name 














City_ Zone State 
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plastics 


ZIFF-DAVIS PUBLISHING COMPANY 
540 North Michigan Avenue, Chicago 11, Illinois 


Company Name 





Title 
NOTE: Subscription to Plastics is open only to business executives, engineers, de- 
signers, and production men; be sure to fill in company name and title above. | 
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| Address prs 
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Offices: New York ® Washington ¢ Los Angeles ¢ London ® Toronto 
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The Best in Aviation Training 


Thousands of D.A.S. trainees, men and 
women, are now serving our country as 
pilots, technicians, and mechanics... . 


D.A.S. offers excellent training in any fh 





branch of aviation you prefer. 
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ESTABLISHED 1926 


C.A.A. Approved 
Ground and Flying School 


Contractor to 


U. S. ARMY AIR FORCE 
BRITISH ROYAL AIR FORCE 


Accredited As Junior College 
by State Department of Education 


ee 


DALLAS AVIATION SCHOOL 

















A Nl D y SS eeeeeeueeas Inquire Without Obligation ++++++++s5=8 Bese 
‘ Mail to: MAJ. W. F. LONG, 
4A { a. C oO L L é€ G & y Dallas Aviation School 
s 
’ 
MAJOR W. F. LONG, President ‘ Name 
LOVE FIELD * Address —_— 
DALLAS 9, TEXAS y 
, City State 
s 
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Build the Sensational New 





CLEVELAND 
Tether ““STREAK” 


%” Highly detailed Cleveland-Designed model 
(artist’s conception) of a jet-propelled plane, 
closely following Bell’s design. It is an excellent 
model for tether flying—one of our experimental 
models flew over 100 m.p.h. Experimental type 
Kit complete with cements and dopes, but less 
hardware and power unit (motor, coil, battery, 


propeller) $350 


Send 5¢ for new 
£42 Catalog of all 
C-D Models. [No 








Grumman “HELLCAT” 


A ‘spittin’ image’ f the 
Navy’s satent standard carrier- 











based pla Span 311%’ free copies.) 
Master Fiying r 
Model Kit SF-07 $3.50 


See your dealer first, If he can’t supply you, or- 
der direct. Include 15c extra for packing—post- 
age charge on all orders. 

CLEVELAND MODEL & SUPPLY CO. 
4508D64 Lorain Ave. Cleveland 2 Ohio 









Scientifically processed, ground and 
polished sunglasses filter out sun- 
glare without? squinting, blurring or 
masking your vision—unlike ordinary 
sunglasses! You'll see the difference 
with smartly styled OCULENS. For 
sports or street wear. Get a pair today! 


Ocules GEG = 


CLEAN VISION SUNGLASSES 


SO YOURE COIN 
“THE BiG ONES” FOR 


| ‘PILOTS 


| Explains complete 
technique of flying 
big fast planes. All 























BY the dope on Trans- 

CAPT. EDGAR J. WYNN Atlantic flying in- 
cluding weather, ete. 

Written by former 


SEND Trans-Atlantic Air- 


$1.50 To line and test pilot. 
BROWN PRINTING CO. 


MONTGOMERY, ALA. 
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Limitations of the Helicopter 
(Continued from page 25) 








The subject of vibration—a very seri- 
ous matter—has just barely been 
scratched. The cost of construction of 
the helicopter is high. Some designers 
are giving a great deal of thought to a 
“roadable” type of helicopter, to fly when 


| you want it to, or land and go along as 


an automobile. This is a lot easier to do 
in the helicopter than in an airplane 
which would have the difficulty of fold- 
ing large wings. But in these combina- 
tion ideas, there always is the pitfall that 
one might end up with a poor car on one 
hand and a poor helicopter on the other. 

Right after the war the development is 
more likely to go along the lines already 


indicated—of professional users. The 
helicopter requires, to operate correctly, 
co-ordination, knowlege of navigation, 
maintenance, judgment of distances and 
quick alertness. All of this sums up toa 
limitation that will not hurt its promising 
professional future but will definitely fail 
to meet, for a few years at least, the Buck 


Rogers picture magazine helicopter mil-' 


lennium. 

Meanwhile, give the engineers a chance 
to work out the difficulties. Now, at this 
time, we can proudly say that America 
is notably in the lead in this phase of air- 
craft development, and we believe it is 
there to stay. END 
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THE BABY SHARK 
Newest ‘‘G” Line Sensation 
Designed for all Class A & 


“G' LINE FLYING 


Sensationa/ - New - — 


T, 
Only Postage 25¢ 
IMusirated | D Desoriptive 


VICTOR STANZEL & co. 
Schulenburg, Dept. P, Texas 


ENGINEERING oot 


io) ed 1 3 
Courses in Aeronautics, Chem., Civil, Electrical, 
Mech., 













27 MONTHS 
Radio Engineering. Qne year courses in 


Radio and Drafting. Govt.-approved Ground School 
courses. Prep courses, no added cost. Low rate. 
a industrial center. Earn board. Enter Sept. 
Dec., Mar., June, Catalog. 
INDIANA TECHNICAL COLLEGE 
127 £. Washington Bivd., Fort Wayne 2, Ind. 
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RATE: 8c PER WORD FIRST 15 WORDS $1.00 
re ee — a ‘ - FLIGHT Instructor, with new “Multiple Choice 

AVIATION SUPPLIES tor ad QUESTIONS has a oa oo . on Typical Examinations.” Load pester’ problems 

pilot’s needs. Jf you want to know about ad- with solutions. Important information you must 

AIRCRAFT bolts, nuts, screws, studs, ete. All vanced navigation methods, use of computer, Ta- know. Only $3.00, postpaid or C.0.D. Quiz Sys- 


assortment, $2.70, F.O.B. 
14816 Hilliard Rd., 


cadmium plated. 15 Ib. 
No priority R. J. Smith, 
Lakewood, Ohio. 

NEW TIRES: Factory Stocks — Our specials 
6.00 x 6 non-skid, 7.00 x 4, 8.00 x 4 Smooth 2- 
ply $9.75, 4-ply $11.75. Tubes $3.25. All sizes 
stocked 6.50 x 10, 7.50 x 10, 8.50 x 10 Regular. 
8.00-10.00 Smooth Contour Tailwheels. 6 x 2 





Solid Tailwheels $1.45. Lowest prices. Imme- 
diate deliveries. New reliable Merchandise. Sen- 
senich Propellers. B.G. & Champion Spark 
Plugs. Storage Batteries. Windshield Pyralin. 
Scott Tailwheel Assemblies. Shockeord Rings. 
Bob Trader-Aero Supply, Municipal Airport, 
Pittsburgh, Penna. 





AIRPLANES FOR SALE 


AIRPLANES, Motors, Crackups. More than 185 
buys listed in the Spring Edition of the Directory 





with owner’s price, name and address. Send 25c 
for your copy. Used Aircraft Directory, Athens, 
Ohio. 





AVIATION EQUIPMENT 





100% WOOL Sun Tan 11 oz. Gabardine zippered 
Slacks, $10.00; 100% Wool Officer’s Shirt to 
match, $12.00; 100% Wool Sun Tan 13 oz. Gabar- 
dine zippered Slacks, $11.00; 100% Wool Officer’s 
Shirt to match, $12.00; 100% Wool Dark Elas- 
tique zippered Trousers, $12.50; 100% Wool tropi- 
cal Officer’s Shirt to match, $8.75; Army Rain- 
coat, $6.00; Army Parkas, $6.00; 6.2 Chino Cloth 
Khaki work uniform trousers, $4.88; Officer’s 
Shirts, $3.75—without shoulder strap, $3.50. Fly- 
ing Equipment Sales Co., 1643 Wolfram St., Chi- 
eago 13, Ill. 


FLYING | Jackets, limited quantity, new B3 Army 
Type (Sheep Skin Lined) zippered, $32.95; A3 
Army Trousers (Sheep Skin Lined) zippered, 
$40.00 ; B2 Army Type Leather Visor Caps (Sheep 
Skin Lined), $3.75; A2 Army Leather Jackets 
(Cloth Lined) zippered, Elastic Knit Waistband, 
Cuffs $15.00. State size wanted. Flying Equip- 
ment Sales Co., 1643 Wolfram St., Chicago 13, Ill. 


AIR CORPS Squadron 
and available 


Insignia; made to order 
to collectors. Send 10c for Price 








List. HOBBYGUILD, G-35 West 32nd St., New 
York. 

BOOKS 
tEST YOURSELF, grade yourself, with “Bart’s 


Aero Quiz-Book.”’ For Private, Commercial Pilot: 
Ground Instructor; Instrument Rating Examinees 
Covers CAR, Navigation, Meteorology, Airplanes. 
Engines, Acrobatics, Flight Tests, Standardized 
Flight Sequence. Over 1250 muitiple-choice ques- 
tions with answer keys and grade sheets. Cloth 
nound, $2.50 Question-Air System, Box 36. Paris 
fexas 


AIRLINE TRANSPORT 1 
Zweng; a new book, first of its kind—prepares 
applicants for Airline Transport Pilot Rating. 
Typical examinations included. $4.00 postpaid or 
C.0.D. Pan American Navigation Service, 12021 
Ventura Blvd., N Hollywood, Calif. 

500 AVIATION “Questions correctly answered— 
$1.00. Agents wanted Tuck Publishers, 73 S$ 
Shirley. Pontiac, Mich 


GROUND 


PILOT RATING, _ by 











Instructors. At last, what you have 
needed. These three books prepare you for all 
tatings: ‘‘Ground Instructor” a basic text. $3.00 
“Ground Instructor Rating,” all in multiple choice 
form, necessary to prepare you for the govern- 
ment test, £3.00 “Air Navigation Note Book’ 
with Dept. of Commerce Navigation Plotter De- 
Luxe. $4.00. Quiz System. 12021 Ventura Blvd 
N. Hollywood, Calif 

BAC K Number Airplane Magazines for sale. Send 
for list. Edward Moran, 3629 Oxford, Riverdale, 
New New York. 
“PLY) YING QU ESTIONS”. have helped thousands to to 
qualify for pilots’ licenses. These four books are 
all you need for Private or Commercial. Civil Air 
Regulations, 75¢ ; Meteorology, $1.00; Aerial Navi- 





gation, $1.00; Airplanes & Engines, $1.00. Post- 
paid or COD. Wheeler Aviation Books, Penn Yan, 
New York. 





“FLYING QU ESTIONS” is is ‘not | a quiz-system. — 
is an orderly method of teaching by questions and 
answers. Flight Instruction covers the written ex- 
amination for Flight Instructors, $2.00; Ground 
Instructors Handbook contains 3850 questions 
and answers for tests or reviews, $2.50. Wheeler 
Aviation Books, Penn Yan, N. Y. 


fixes, etc., or if prepafing for an 
“Cross Country Flying.” 
Wheeler Aviation Books, 


dio, bearings, 
instrument rating, get 
Only $2.00 postpaid. 
Penn Yan, N. Y. 


“FLYING QU ESTIONS” Study Guides give a con- 
trolled course covering the four elementary sub- 
jects, a necessity for every Ground School using 
C. A. Bulletins. Saves instructors’ and students’ 
time and assures higher grades. Each subject 
$1.00. Quantity discounts to sehools. Wheeler 
Aviation Books, Penn Yan, N. Y. 


WHEELER Aircraft Navigation Plotter. Combines 
protractor, parallel rules, dividers, and scales for 
all Lambert charts. Simplifies solution of all 
kinds of navigation problems. No other instru- 
ment required. Durable, accurate, convenient 
pocket size. Every pilot should carry one! $1.25, 
postpaid. Carlton L. Wheeler, Penn Yan, N. Y. 


“AIKCRAFT Hydraulic Systems,” by E. W. Mce- 
Donough. Design-Theory-Operation. A_ special- 
ized branch of aeronautics for students, mechan- 
ies, engineers, draftsmen, training schools. Test- 
ing and maintenance of commercial and military 
hydraulic installations treated fully. $2.50. Air- 
craft Specialties, 134 So. Waller Ave., Chicago 44 
Mlinois 


COMMERCIAL and Private Pilots. New typical 
“Multiple Choice” examinations are included in 
“Aeronautical Training” just published; only 
$3.00 postpaid or C.0.D. Quiz System. 12021 
Ventura Blvd., N. Hollywood, Calif 


AIRCRAFT & ENGIN&® MECHANIC MANUAL— 
just off the press-——contains typical new examina- 
tions. Prepare for your rating. Only $3.00, post- 
paid or C.0.D. Quiz System. 12021 Ventura 
Bivd . N_ Hollywood, Calif 


STUDENTS—Of Aircra : 























Aircraft and Engine Mechanics 


preparing for CAA licenses. A new book “Aero 
Mechanic’s Questionnaire” is now available. 2,000 
multiple-choice questions on: Sheet Metal, Weld- 
ing, Hydraulics, Rigging, Aerodynamics, Wood 
Fabric, Dopeing, Propellers, Ignition, Lubrication, 
Carburetion, Power Plants, Civil Air Regulations 
200 questions on each of these ten subjects. Each 


question with five alternate answers. Answer keys 
included. $3.00 postpaid. C.0.D. slightly higher. 
Paxon Publications, 224 Maine, Lawrence, Kansas. 


mit. Complete authentic 





RADIO-TELEPHONE Permit. 
government examinations fully covered in “Radio 
& Instrument Flying’”’ by Charles A. Zweng. This 
latest book prepares you for Instrument Rating— 
necessary for Airline and Ferry Command. Only 
$4.00, postpaid or C.0.D. Quiz System, 12021 
Ventura Blvd., N. Hollywood, Calif. 


CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold, rented, exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete information and 92- 
page illustrated bargain catalog FREE. Write— 
Nelson Company, Dept., 2-17, Chicago 4, II. 


MAGAZINES (back-dated) — Foreign, domestic 
arts. All publishers. Bargain prices. Also books, 
booklets, pin-ups, subscriptions. Catalogs 10¢ 
(stamps accepted) Cicerone’s. 863 First Avenue 
New York 17 

QUALIFY as Airplane > & Engine Mechanic. 1944 
texts prepare you for A & E rating (license) 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regulations 
Author holds A & E Certificate plus Aeronautical 
Engineering Degree. Aircraft text $1.50. Engine 

















text $1.50. Combination $2.50. Postpaid or 
C.0.D. Flight Press, Box 101-A. Edwardsville. 
Illinois 





METEOROLOG Y and Navigation Simpli fied. Our 
home-study course is new, different, and interest- 
ing. Write for particulars. Michigan School of 
Aviation, Detroit City Airport, Detroit 5, Mich. 


AIRPLANES and Airmen. Just out: Complete his- 
tory of flying from 1783 to 1944. Seven hundred 
most important dates in Aviation history with what 





happened and who did it. Types, descriptions, 
war-planes of leading nations. Origins of planes 


Airplane production figures. Hun- 
dreds of other aero facts, most complete and ac- 
curate ever compiled. Only $1.00 postpaid. WHITE 
PUBLICATIONS, Dept. C, Postoffice Box 106, 
Los Angeles 12, California. 


so you "RE Going to Fly “‘The Big Ones,’ 
lustrated book for pilots who intend to fly com- 
mercially or fly big fast planes in the armed 
forces. Explains all the tricks of handling big 
planes. Also gives all the dope on Trans-Atlantic 
flying, including weather, etc. Written by former 
U.S. Army, Trans-Atlantic Airline and test pilot. 
Send $1.50 to Brown Printing Co., Montgomery, 
Alabama, 


and Companies. 





an n il- 


tem, 12021 Ventura Blvd., N. Hollywood, Calif. 


INSTRUCTION 


MILITARY Pilots, prepare now for postwar flying 
license. ‘“‘Bart’s Aero Quiz-Book”’ contains over 
1250 typical questions, answer keys on subjects 
for all CAA pilot licenses including Ground In 
structor; Private, Commercial Pilot, Instrument 
Rating with pertinent information concerning flight 
tests and flying standards. Now, Clothbound edi- 
tion, $2.50. Aero Quiz-books, Hillcrest Station 
Box 282. San Diego. Calif. 


RESTRICTED Radiotelephone Permit—62 actual 
questions and answers. Prepare exam less than 
oo 50c. Bud Slocum Radio, Roscommon 
ich 














PLASTIC, ‘the "amazing transparent. sheeting—e 
hobby with a future. Complete working instruc- 
tions and plasticraft project kit with drawings. 





samples and materials for visible jewel box. Post- 
paid $5.00. Universal Consolidated, Box C. 408 
& Spring St. Los Angeles (13). Calif 

EARN extra money—-spare time or evenings 
Booklet describing “Collection of 127 Tested 
Money-making Plans’’ free. National Pub., 201-J 
Second Ave., New York 3. 





COMMERCIAL PILOTS—war training programs 
need you—prepare with us for your Commercial 
rating. Regular Commercial Course $75.00. In- 
strument Rating Course $25.00. Pan Americaa 
Navigation Service, 12021 Ventura Blvd., N. Hoi 
lywood. Calif 


KOLLSMAN Instrument Handbook. A _ 150-page 
leather covered loose-leaf book giving detailed 
information on the construction, operation and 
maintenance of fourteen commonly used flight 
and engine instruments. Includes many small 
illustrations showing step by step procedures. 
$2.00 postpaid or COD. Kollsman Instruments 
Division, 80- 020 45th Ave., Elmhurst, N. Y 





BU ILD your own BG6 Utility or BG8 two-place 
training sailplane from government certified plans 
which are now available to homebuilders. Many 
of these gliders have been successfully used by 
the Air Forces, colleges, and high schools. Air- 
eraft materials now available. Send 10 cents for 
illustrated circular. Briegleb Aircraft Company, 
Van Nuys, Calif. Dept. F. 


PATENTS 


PATENTS: Low Cost. Book and advice free. L. 
F. Randolph, Dept. 372, Washington, D. C. 
PATENT your Good Ideas! Send me your simple 
sketch or model. Free confidential advice—lit- 
erature. Z. roiachek, Registered Patent Attorney 
Engineer, 1234 Broadway. New York City. 


PATENT Particulars and Blanks Free: Sterling 
tuck, F, Hotel Piaza, Washington, WV. C.: Govern 
ment-Registered Patent Attorney 37 years. 




















WANTED—MISCELLANEOUS 


WATCHES Wanted—Broken or usable—all kinds, 
even Ingersolls. Highest prices paid for jewelry, 
rings, spectacles, alarm clocks, razors, cigarette 
lighters, gold teeth, etc. Cash mailed promptly. 
Lowe’s, Holland Building, St. Louis 1, Mo. 








HELP WANTED 


PRODUCT Designers and Detailers. Work on 
small electro-mechanical devices. Excellent post- 
war prospects. Must comply with W.M.C. Ad- 











dress reply to: Lear Avia, Inc., Piqua, Ohio. 
Att.: R. J. Biggs. 

SITUATIONS WANTED 
COMM. Pilot desires employment. H.P.R. 85- 
6600. Single & multi land. 3000 hrs. One year 
as test pilot on following types: B-24, B-17, 
C-47, A-20, A-24. All ratings except airline. 





Location immaterial. Draft exempt. Contact Box 
228, % Flying. 
MISCELLANEOUS 





SEND your questions about world’s aircraft for 
complete, authoritative answers at our inexpen- 
sive ten cent rate. Complete research facilities. 
Aircraft Information Service, 1163 Cherry S8t., 
Winnetka, Ill. 


CONTINUED ON NEXT PAGE 
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FACTORY Moto-Scooter, $50.00; Motorcycles, 
$30.00 up; Midget Cars, $60.00 up; Motors, $4.00 
up. Unrationed tires, parts, cheap. Send 25c for 
big War-time bargain catalogue, No. Two. Midget 
Motors Directory, Athens, Ohio. 
EVERY Picture An Enlargement! 8 sparkling 
deckle-edge Enlargements and roll developed 25¢ COMPANY AGENCY PAGE NO. 
coin; 116 size or smaller: enlarge reprints 3c. Aero Industries Technical Institute.......West-Marquis, Inc...............+se0+ oceeene 
Enlarge Photo, Box 791N, Boston, Mass. — Petpet | Senay James A ica Incorporated........ onen . 
—— Seago ircoole otors Corporation............ Spitz an ebb, Advertising............e+e0:: 
= pth nny hn By photo cuts showing y any pao Accessories Corporation......... Potts-Turnbull Company..............-++5 92, 93 
Hydroplanes and Midgets. Dual manifolds for rut a> Manufacturing Company....... J. Walter Thompson Company...........--+- 161 
V-8-85-60-Mercury and Model A. 1944 price sheet — on of General Motors.. Arthur Kudner, Inc............eeeeeeeeeceees 100 
included. R&R Mfc. Co., Box 546, Robert M. can School of Aircraft Instruments. .West- I IMIR, n 6:5-0'5.042 Sad 0N 0 eee epee eens 
Roof, Anderson, or , , American Technical Society.............. Reinche-Ellis- Younggreen & Finn, eee 166 
pence Ansa we: larva —— — Anderson Air Activities...............++-- I RI on.cn o's s cave stvsceweeneeeneah 167 
WANTED: Airplane photographs, any size. Early Atlantic Rayon Corporation............-- SEE PU ing oon oa oo vse cenccceenseds 143 
and modern, commercial, military, air mail, rac- Bancroft Cap Company...........0-+ee09: Bresnick and Solomont Advertising re 88 
ing, crashes, etc. Also 116 size negatives. H. Beech Aircraft Corporation.. se eeeeees. The McCormick-Armstrong Company......... 20 
W. Arnold, 627 E. 19th St., National City, Cali- I nL, gga Sen gewteels Addison Bars Company, Advertising.......... 99 
fornia. + ger nt Corporation Lene lemasne we and Reimers omg + sonata Sonaree i 
: 5 So Eg ETE elmont Radio Corporation..............- eaumont and Hohman, Incorporated........ 
GAS and Rubber = l — a oo Bendix Aviation Corp.—Radio Div.. ... Buchanan & Company, Inc............00ee005 103 
0 p _uas prop av ea Boeing Airplane Company...........+.+-: N. W. Ayer & Son, Incorporated.............. 
gines bought—sold. Rear crankcases for Forster B igi 
99, $1.00. Minimum order, $1.00, plus 15% for oots Aircraft Nut Corp.............es00> Cecil & Presbrey Inc., Advertising............ 
postage. Holcomb Pharmacy, Honda ating Breeze Corporations, Inc..................Burke Dowling, Den Mocs .0cccvenwas 
ce ol nn etedlig manmeassnae California Flyers. .John H. Riordan Co Advertising ee 
SUPERWAX preserves, w aterproofs canvas, rope, Canadian Inst. of Science & Technology. .Ferres Advertising RR ee adi cccamaiens 
leather. Waxes skis. Prevents rust. 1% pounds Champion Spark Plug Company .MacManus, John & Adams, Inc............--- 
(gallon size), $1.00 postpaid. Super-wax, Box OS errr Wm. B. Remmington Inc............-66eeeee: 
1492-F, Milwaukee, Wi isconsin, > ts podel & ie Real © Co. _ Gosgenter Advertising Co.............+++- 
=a AM. ~Aaae owe ; : = gee evelan neumatic Tool Co., The.. .. The Bayless-Kerr Company.............+++++5 
pe aa —se F zy pleasant, ney men to ol Commonwealth Aircraft.. : ..Carter-Owens Advertising Agency, Inc.. ‘mn 
ane ttome eke -eepivean . Sean Menuest School Continental Motors Corp.. eee Wallace-Lindeman, Inc.. 
Ge Amina Aa y B 133 ears er 4 ii bg Culver Aircraft Corporation.............. The McCormick- Armstrong Company.. 
of Auctioneering, Box 133, Decatur, Indiana. IT oe oa wha ce anion Byrde, Rechard & Pound.. ses wees 
REAL PHOTOGRAPHS (not imitations) of all the Curtiss- Wright Corp.,  Rirplane ae Landsheft, Inc., Advertising. Soca pao ware ee eee 
latest aeroplanes of United States, Britain, Ger- Curtiss-Wright Corp., Propeller Div....... Burke, Dowling, EN ee ee 
many, Japan and other countries. Also World Curtiss-Wright Technical Institute.......Oscar Nordin Co., Advertising............++++ 
War I. Send 25c for sample photo and 80-page Dallas Aviation School & Air College. .... Magnolia Advertising Agency............+++.- 175 
illustrated catalogue listing over 2,000 different DeHavilland Aircraft...................- ee ee re re ee 
aeroplane photographs. Aeroplane Photo Supply, ee ne a err The este Comnmamny, Wetll...ccccdccccccceseeces 
Box } 195, Toronto, c an. ee errr err The Essig Company, Ltd..............-ee0e0+: 
——— KL — Douglas, W. L., Shoe Company. See eee a errr ree 
, \ Edo Aircraft Corporation. . -seeeeeeess.- Cowan & Dengler, Incorporated. 
Electronic Specialty Co................+:: West-Marquis, Inc. . 
Embry-Riddle School of Aviation........ John E. Vodicka Advertising. ae 
prom ote Evans Products Company..............-- Grace & Bement Incorporated.. 
SE Re ER RE ARERR ee Batten, Barton, Durstine & Osborne Inc..... 12 
Fairchild Camera & Instrument.......... G. M. Basford Company.........-.-+--++++e0+: 132 
gour Fairchild Engine and Airplane Corp.......Cecil & Presbrey, Inc., Advertising............ 124 
eee Oe aaa Fogarty Phelps Company..........-++-++ee+e0: 109 
General Tire & Rubber Company aig aveciaa D’Arcy Advertising Company. eC asn oer es 9 
payro li OS 8 errr eer ree Batten, Barton, ce, & Osborne, Inc..... 19 
Goodyear Aircraft Corporation... "Arthur Kudner, I nccakdevsaeeueneis ested 6&7 
- Gulf Oil Corporation........... Ss ee ne ee ener ee 10 
Sa wrngs pla re Hallicrafters Co., neccagnal Burton Browne Advertising. . .. 119 
Harley-Davidson, Motor Co.............-- Klau-Van Pieterson-Dunlap Associates Inc... .164 
a ena hen eds ss a cesemieedetke <9 & yy = Inc., Advertising........ 138 
; a . . — ndiana Technical College..............-- W. Ayer on Incorporated............... 6 
@ With the war swinging into its Jacobs Aircraft Engines Co...............- L. E. McGivena & Co., Inc., Advertising ceeece 82 
tensest phase, now is the time to —— omen Gepapotion Lee nemeue eet Fuller roe | & Ross, a EIR Ce ove oo 
af om ‘ . enyon Instrument Co.............+000+- Albert Frank-Guenther Law, Inc............+. 65 
om phasize over and over again the Kinner Motors, Inc..... isadlenseiaaira West-Marguis, Inc... .....0.crscccccccccccese 141 
savings feature of your payroll Koh- -I- “Noor NR. nacre xeecin Roeding & Arnold... vg aatetesereseseees 2 
“ " . ollsman Aircraft Instrument Co rwin, Wasey ompany, Inc........+cesee05 4 
SONGS plan. To press home to all Lewis School of Aeronautics.......... . ewan: C, Masher, Ine...6. 2... sccccccvesecsces 171 
your people the need of building es as Ce errs . ‘on 5 wens Raretiing. Sona oleae ss 
. rs ‘= in ois 5 0's 4c ke ok 40 wos woe mee erill Symonds ene 
up their sav Ings the need of Lockheed Aircraft Corp.. ee Ee Foote, Cone & Belding.......... .Back Cover 
building up their savings not only re ef he Regulator seeded Addision, Lewis, CREMMERR, i <iacesion So Rplene 128 
; . . aleo i ‘ - cGraw-Hill Book Company, Inc......... Se te ee eee ee 170 
= war time, but also in the years McDonnell Aircraft Senpaeee. RS. D’Arcy Advertising Company....... Second Cover 
directly after the war. To point ee —e TS aes: A. N. ules Advertising Agency, Inc.......... 160 
wal ; orthrop ircraft, Inc.. ....0. Walter Thompson Company............... 123 
out that a bond cashed before ma- Oldsmobile Division of General Motors....D. P. Brother & Co., Inc.........ccecccceccess 153 
turity 1s a bond killed before it sam & "5 SS Saas .Pioneer Advertising Co............eeeseee: .170 
an ore . a . . Pan American Navigation ERNE PALE Pe SIS EOE ICAL. VRC aE Ee MERE 179 
has given its fullest SeTVICe to its Parks Ris Colleges... 2. .sccccccsscvcceses Oakleigh R. French & Associates........... 3 
owner—or to his country! Buying es GED Ginn BODs. ck cs cccccvcessess Henri, og & a ae Sitetanmsabadl 106, 4 
4 - . 7 es Piper Aircraft Corporation..............- Hutchins vertising Company, Inc.......... 
War Bonds, holding W ar Bonds Poulson & Nardon, Inc.... rere RS CON 560.6605 5.6:e +50 00508 neenveo 13 
and kee ping wartime savings RCA Engineering Product Division....... Zones & my go Inc., 4 aang AE SS “a 
ino— a vine Republic Aviation Corporation............ rwin, Wasey & Company, Inc.............++. 
mounting—are all absolutely vital Rohm & Haas Co.................++++----Newell-Emmett Company..............5..+-. = 
—we must not let down at this Romec Pump Company. ieudwonreccewe The Cy ge atache ay | Company bere tcasaaa aban 
iti sta ce—cti ‘ ies Ronald Press Company, Rs ince cc aeeed Grant adsworth, Inc. Kikés Serseweeuene’s 
critical stage stimulate and pro Roosevelt Aviation School................ N. W. Ayer & Son, Incorporated. . donk wialiateioun 
mote to your employees as never Roosevelt NS Ne o-ai sonst a ecpceiet acy on laren Kelly Nason Incorporated Advertising inate ae 
rite Roto Og a Es a i any iced isnt precanied ugioeci et aiiacia a Sec ala clin lecaegie: Side edith Schl eea  ba ee Ge re 
before, the vital need for more Ryan ‘Aeronautical Company... Pee Barton A. Stebbins Advertising Agency 
and more bond savings. Ryan Aeronautical Institute........ ..... ae A. Stebbins ay oe Agency 
le es ce s W: . NRE PII 6 5.0:5'6's 50068005050 06 Foltz-Wessinger, Inc., vertising........... 
We call these bonds War Bonds Sinclair Aviation Oils...............20-+5+ Hixson-O’Donnell Advertising, Inc...... ee 
But they are Peace Bonds too— Skylark Mig. Co... .......-sccccsccscccees parr I Fay me Van a EMC..c00cse0 
io rr nial tw 2 | Snap-On Tools Corporation............... Scott-Telander vertising Agency........... 
and rightly used, they will bie for Snyder Aircraft Corporation.............. Smith, Benson & McClure, Inc..........0.--- 142 
their holders, and for all of us, a Southwest Airways, Inc.. Booce pis  Beeee ar. Guiiicnuscrsseseseentees 
, . | Spartan Aircraft Corp. Aero epair Div.....Potts-Turnbull Company...........-+ee+-e0+: 
happy and prosperous place in } Spartan School of Aeronautics............ er 
the years of peace to come, but Sperry Gyroscope pene, ¢ Inc., The.... Young & Rubicam, Inc..........2...eseeeeees 
7 ; Spike’s Parachute Service.. ae vepepensDisisdedecGes sewer Seneca nee ee eesiekbsre 
before the en all have a job ee aa eee Kenyon & Eckhardt Inc., ‘Advertising....... 
to do— Standard Oil Company of California...... Batten, Barton, Durstine & Osborn..... ° 
Standard Parachute Corp............ee0+: The Essig Company, oni aude empeeeininseisia ll 
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Instructor 
New Revised 


Edition 
by CHARLES A, 
ZWENG 





ss Author . 
“Radio & Instrument FI: ing." ie, 
This important new book, 

rove invaluable to the Eder 


is student. All maneuvers are 
fully covered and illustrated. he new “‘series of 
eights”’ and series of turns” are shown. New fea- 


tures include, “Flight Examiners,” and ‘‘Methods 
of Grading.’’ Other new sections cover the new typi- 
cal “‘multiple choice’ examinations given for ‘‘flight 
instructor rating.”” Handsomely bound in Blue Leath- 
ante with gold letters. Price $4.00, postpaid or 


NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Alr 
. £m NAVIGA- 
TION TEXT 


Navigati on 
Plotter. Neces- 
sary for Ce- 
lestial Naviga- 
tion, and for 


, Commercial 
, 2nd Instru- 
* Ment rating 


» @€xaminations. 
Difficult radius 
of action, Off- 
course and al- 





siz 
handsome red leatherette with om) letters. Plotter con- 
tained in patent cover pocket, Combination only $4.00 
— or CO. ~ 


mt?? 


‘Important Announceme 
AIRLINE TRANSPORT PILOT RATING—A New Book 
The publishers ye ped = of a new book by 
Charles A, eng and Allan C. Zweng—AIR TRANSPORT 
PILOT RA ATING (ready about Oct, ist h). 

This book is designed to serve the need of all pilots 

who are preparing for = government examination for 
Air Transport Pilot Ratin 

c Air Navigation and Instru 

ments; navigation facilities on civil airways; Radio orien- 


A . 
incloding forecasting, sequence reports, upper winds, icing 
conditions, an aracter of fronts, CAR patnest to A 
line Transport Pilot Rating. incinding Air Carr © Regula- 
tions. Fully illustrated, price $4.00 costpean” “or c.o.D, 





Important Announcement! 


NEW 


Dalton E-6B (Army Type) Navigation Computer. .$10.00 
Air Navigator’s LOg BOOK. ...+++++-eeeeeeeeeeeer: -00 
Navigation Watch “‘Sweep Second”’’....-...++++++ 71.50 





PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 


(AFFILIATE PAN-AMERICAN NAVIGATION SERVICE) 
offers the student 

CELESTIAL AIR NAVIGATION {s important field of 

Aviation developed = My $s 


ization 
and structors, Af rlines. establish 
for the purpose of practical advanced trainin: 
of “Pan American College of Celestial’ “air —_ 
gation” are now in various quarters of the world. 
are ferrying bombers to England and allied countries: 
others instructt: Army Air Corps or 


ing the 
Transition Schools for advanced training. Never 7 
has navigation of the air offered such opportunities as 
@ present. 


THE CELESTIAL COURSE—This course fs under the per 
of Charles A. Z 


weng, soceguinnd au- 

thority on 4 Navigation and former Instructor the 
Kigtiabietson euie ; 
s 


ding Aircraft 
weer the technical supervision of Lt. Comdr. P. V. H. 
Weems, U. S. N. outstanding American and British 
authority on Celestial Air Navigation. author of ‘Air 
Navigation’ (Gold Medal Edition) and ‘‘Air Navigation” 
tish Empire Edition). 


PAN AMERICAN COLLEGE of 
CELESTIAL AIR NAVIGATION 
12021 Ventura Bivd. North Hollywood, Calif. 








CHARLES A. ZWENG 
Formerly Instructor U.S. Army Air Corps 
Gives you personal instruction 


OUTSTANDING NEW AVIATION 
DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: By Charles 
A. Zweng, Instructor, U. 8. r Corps. New 
Edition covering new important material. Writ- 
ten especially to prepare the pilot for govern- 
ment examination for “instrument rating.” Ra- 
dio-Telephone Permit included with Meteorology, 
Radio-Orientation, let-down, off-course and al- 
ternate airport problems. Only $4.00, postpaid. 
FLIGHT INSTRUCTOR: A new text covering the scope 
of the written examination for flight instructor rating. 
New authentic Multiple Choice questions with answers 
included, $3.00 postpaid, or C.O.D. 

CELESTIAL NAVIGATION—complete equipment con- 
sisting of, Air Navigation Note Book and Navigation 
Plotter, Simplified Celestial Tarigstion. Air Almanac, 
line of Position Book, and Illynes Star Chart, all 6 
items only $11.75 ooneels or C.0.D. 


AERONAUTICAL T ING. New enlarged edition. 
For the first time shows separate sections containing 
Private Pilot and Commercial Pilot ‘“Multiple Choice 


Examinations.”’ 
$3.00 postpaid or C.O. 

GROUND INSTRUGTOR, Written for the student pre- 
paring for “Ground Instructor Rating.” Excellent for 
class work. Covers Navigation, Meteorology, Aircraft 
and Theory of Flight. Engines and Civil Air Regula- 
tions. $3.00 postpaid or C.O.D. 

GROUND INSTRUCTOR RATING. Off, the press No- 
vember ist. Contains ‘“‘Multiple Choice’ examinations 
on Navigation, Meteorology, Aircraft and Theory of 
Flight, Engines and CAR. Nomenclature and aviation 
dictionary in back of book. It’s new and different. 
Something you cannot afford to be without. $3.00 
postpaid. Or it may be oc in combination with 

“Ground Instructor’ for $5.0 

AIRPLANE and ENGINE MECHANICS: Examina- 
tions, New authentic Quiz Book now covers the new 
Multiple Choice examinations fully illustrated with 
necessary diagrams. Used by Lockheed, Douglas, North- 
tup, Ryan and outstanding schools. Why fail? Only Air 


Ma = your government test easy. 





THE NEW “LINK” OCTANT 
“Bubble tyne’? for aircraft celestial Navication. 
Price $262.50. No priority required. 
Equipment Recommended for the Student 
Beginning Study of Celestial Navigation: 
Navigation 


Note Book 


with pitty mance: 
$3.00 for both examinations, and CAR. Plotter ~~... . + «+ 
AIR NAVIGATION (Gold Medal Edition) includes me-  SimPitun’ Ais “Alena zation. 
teorology. Just Published, $3.50. Line of Position Book. 
METEOROLOGY FOR PILOTS by Comdr. Halpine, lllynes Star 


Only 92.75 postpaid. 
INSTRUMENT FLYING (Howard Stark Edition)—An 





—— text by Weems & Zweng. Illustrated. 

uxe ° 

MARINE NAVIGATION by Lt. Comdr. P. V. H. 
Weems, author of Air cen An outstanding 


book. DeLuxe edition 
AIRCRAFT RADIO & ELECTRICAL EQUIPMENT 
by —— K. Morgan, Supt. of . » 3 
A., Inc. Cloth. 384 pages. $4.5 

ASTRONOMY by Robert H. Baker, ae of As- 
tronomy in the University of Illinois. New third edi- 
tion. Cloth. $3.75. 

PHYSICS (U. S. Naval Academy Edition)—A timely 
ook for every aviation student and potential officer. 
oot pages fully illustrated and handsomely bound, 


AIR “TRANSPORT NAVIGATION by Redpath & Co- 
burn. An excellent treatise on “‘dead reckoning” and 
“radio navigation.’” A book that should be in every 
airman’s library. 612 pages. Cloth, $5.00, 

THE RAFT BOOK by Harold Gatty. This text by the 
famous navigator is new and different. It is a guide 
to those who may abandon ship to drift on a raft at 
sea. 150 pages with two charts inserted. $3.25. 

AIR PILOTING by Virgil Simmons—new edition by 
an experienced instructor. Over 750 pages, fully il- 
lustrated. $4. 

AERONAUTICAL METEOROLOGY by George F. Tay- 
lor, Ph.D., r Corps — School, Chanute Field, . 
Cloth. “444 as $4.51 


peor EQUIPMENT 
PARALLEL RULES—Standard Precision type for ac- 





curate dead reckoning and celestial plotting and lay- NEW 

ing down “‘lines of position.” $2.50 Cox & Stevens Dead Reckoning Navigation Com- 
DIVIDERS (Navy Type)—Accurate for dead reckoning puters DeLuxe with Instructions.........++++++$35.00 
and celestial Air Navigation. $1.50, transoceanic flights) 


PAN-AMERICAN NAVIGATION SERVICE 
12021 Ventura Boulevard 


NORTH HOLLYWOOD, CALIF. 
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“SURE, I'M PROUD OF THIS UNIFORM. I'm proud of all 
the things it represents — democracy and freedom and 
all the fine ideals that men and women before me 
have fought for. 

“SURE, I'M PROUD OF THIS UNIFORM, but | like fine 
lingerie and pretty dresses, too. It will be a happy 
day when | can wear pretty clothes like that again 
because it will mean peace is restored to the World. 


“That day ¢2 worth waiting for. 
And here at Culver we, too, will be glad to remove 
the war paint and camouflage from the ships we are 
building for the Army and Navy, and again build air- 
planes designed to give pleasure to individual owners. 
That ship will have many new features — greater 
safety, greater economy of operation, lower initial 
cost, and greater cruising range for fast cross-country 
transportation. The Culver Victory Model, too, is 


Photo by Robert Yarnall Richie, a Culver ownet 


AIRCRAFT CORPORATION 
CULVER AIRPORT— WICHITA 1, KANSAS 
Under contract to the U.S, Army 
and the U.S. Navy Copyright 


“Culver’s 
Going 
Places” 


saster | — 5 
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COPYRIGHT 1944, CULVER AIRCRAFT CORP, 
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Your Passport to the Future 


With today’s development and expansion in the 
aviation industry, there are more and more 
positions of leadership available to you, if you 
are qualified. ; 

For the past 17 years, Parks Air College has 
been preparing men, just like yourself, for posi- 
tions of leadership in commercial aviation. 

Parks graduates continue to fill positions of 
responsibility. You can best prove this by asking 
leaders in the aviation industry their opinion of 
Parks Air College training and education. 

Original approval of Parks Air College by the 
U. S. Department of Commerce dates back to 
1929. Because of the thoroughness of its training 
courses, Parks has long been recognized by the 
aviation industry as a leader in the aviation field. 


Parks offers you a college education with 


FLYING 





specialized training in each of three courses 
— Aviation Operations Engineering, Aviation 
Maintenance Engineering, Aeronautical Engi- 
neering. Your Parks Air College Diploma will 
be to you, as it has to so many other Parks 
graduates, your Passport to a future of leader- 
ship in Aviation. 

Send, today, for Parks’ 64-page catalog which 
will show you in detail the training for aviation. 


leadership offered by Parks Air College. 


4 


VISION © PREPARATION ¢© ACHIEVEMENT 


porter nrc ee 


PARKS AIR COLLEGE 
184 Cahokia Road, East St. Louis, Illinois 





PARKS AIR COLLEGE 


184 Cahokia Road, East St. Louis, III. 


Copyright — Parks Air College, 1944 


Address 
City ‘ — State 


Enrollment limited to Male Students. 
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| 
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; Fall Term begins October 2, 1944, 





Please send me the Parks’ 64-page catalog giving complete 
details of the courses offered in commercial aviation training. 






























